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A FAUNA OF THE VIGO GROUP: ITS BEARING ON THE 
EVOLUTION OF MARINE MOLLUSCAN FAUNAS 

By Roy E. Dickerson 

Honorary Curator, Department of Paleontology , California Academy of 
Science , Golden Gate Park , ‘ San Francisco , California 

TWO PLATES 

A comparison of the rate of evolution of a marine invertebrate 
fauna in the Tropics with that of faunas of the temperate zones 
brings out some interesting results. During the past year, 
1919-1920, the writer has had the opportunity and rare good 
fortune to collect some excellently preserved fossils from the 
Vigo group of the Philippine Islands, incidental to some eco- 
nomic investigations in which he was engaged. After several 
years spent in study of the faunal Tertiary problems of the 
Pacific Coast of North America, the writer naturally had ac- 
quired a point of view of the worker in temperate climes to 
a certain extent. However, many interesting problems in the 
Eocene of California, Oregon, and Washington suggested that 
marine Eocene molluscan faunas did not evolve as rapidly as 
those of the Miocene and Pliocene and that the same “yard 
stick” in the Tertiary geological time scale could not be applied. 
Many problems of the Eocene are directly connected with the 
rate of evolution of a tropical fauna and as the Eocene faunas 
of California, Oregon, and Washington are essentially tropical 
or subtropical, the writer was glad to devote spare time to the 
study of a tropical fauna. 

Does the Lyell percentage system apply to tropical inverte- 
brate faunas? In answering this question one must bear in 
mind that this scale is really an expression of the time rate of 

176948 1 
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evolution of Tertiary molluscan faunas based upon the study ot 
the Tertiary of Europe. Briefly, this scale as' now generally 
applied is: 


Period. 

i\i 1 1. nt 

Eocene 

0 

Ghgocene 

*'* 

Miocene 

25 

Pliocene 

60 

Pleistocene 

90 


Practically all the Eocene molluscan genera exist to-day in 
the Recent faunas of the tropical and temperate zones, Croat 
was our surprise to find that our collections from the upper 
Vigo shales and the Canguinsa formation, regarded by Pratt 
and Smith 1 as being of lower Miocene and 03.igoce.ne age, 
yielded a molluscan fauna containing 75 per cent Recent species. 
The results of these preliminary studies indicate that a negative 
answer must be given to the rhetorical question stated above. 
An essential modification of the Lyell percentage scale seems 
necessary to the writer for the proper interpretation of the 
Tertiary faunas of the Tropics. If this hypothesis is true then 
evidently marine molluscan faunal changes take place with far 
less rapidity in the Tropics than in the temperate zones. Now 
this conclusion is apparently in direct contradiction to the fact 
that the Recent molluscan fauna of the Philippines is speci- 
fically far more numerous than a Recent fauna from a temperate 
region. Hidalgo 2 reports from 4,300 to 4,500 land, terrestrial, 
fluvial, and marine testaceous mollusca, and of these fully two- 
thirds are marine. This anomaly will be considered after the 
presentation of the data. 

Prof. K. Martin 3 recognized in a general way that the per- 
centage system of Deshayes (and Lyell) did not strictly apply 
in Java, and that climatic variation was a prime cause of the 
differences. 

BRIEF STATEMENT OF GEOLOGIC HISTORY 

The fauna upon which this paper is based was collected from 
the southern half of the Bondoc Peninsula from strata referred 
by Pratt and Smith to the Canguinsa formation and Vigo 

1 Pratt, W. E., and Smith, W. D., The geology and petroleum resources 
of the southern part of Bondoc Peninsula, Philip. Journ. Sci. § A 0 (1913) 
312. 

“ Hidalgo, J. G,, Catalogo de los Moluscos Testaceos de las Islas Pilipinas, 
Jolo y Marianas. Madrid (1904-1905) 389. 

8 Martin, K., Die Tertiarschichten auf Java, Die Lagerunas verhaelt- 
nisse. Leiden (1880) 22-24. 
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group. In order that the reader may appreciate the significance 
of this assemblage of mollusca, a brief resume of the geologic 
history of that region is necessary. The southern half of the 
Bondoc Peninsula consists almost entirely of marine sedimen- 
tary rocks which have been highly folded and faulted. The 
oldest rocks here recognized consist of shales and sandstones 
from 8,000 to 4,000 feet in thickness, the Vigo group and its 
uppermost member, the Canguinsa formation. The strata as 
exposed in the vicinity of Vigo River are steeply dipping*, black, 
organic shales, subordinate sandstones, and minor lignitic strata 
which are imconformably overlain by the Maiumbang forma- 
tion.* 

The Maiumbang formation consisting of coralline limestone 
and associated marls varies in thickness from small residuals to 
1,000 feet. From what is known of the rate of growth of reef 
corals, this formation must represent a long time interval. In 
a few places in the Bondoc Peninsula — notably in the vicinity 
of San Andres — marine terraces truncate the Maiumbang strata. 
These terraces are in places thickly mantled with coralline lime- 
stone of Pleistocene age. Some of the limestone four miles 
east of Mulanay, at an elevation of 500 feet, may represent high 
Pleistocene terraces, as terraces at this height occur in Leyte, 
and at much greater elevations in Cebu where the same geologic 
horizons are also found. These horizons exhibit the same es- 
sential conditions in northwestern Leyte and are beautifully 
exemplified in the vicinity of Toledo, Cebu, as well. The Vigo 
group in all probability occurs in the region north of Fort Pikit 
in Mindanao, so that we are not dealing with local conditions 
but with general ones which existed over the site of these islands. 
The conditions of deposition during Maiumbang and Pleistocene 
time resembled those existing to-day in the vicinity of the Bon- 
doc Peninsula, and essentially the same mollusca occur in the 
coral reef facies of all three. The deposition during Vigo time 
was in marked contrast with these later times, in that the 
contributing land masses consisted largely of diorites, schists, 
and serpentines or peridotites from which they were probably 
derived. At times the material contained in the Vigo sandstones 
is very coarse, and conglomerates occur locally in the Bondoc 
Peninsula and on a great scale in northwestern Leyte, east of 
the Barrio of Tababunga, where they in part closely resemble 

4 The writer’s view concerning the stratigraphy of the region under 
discussion differs in this regard from that of Pratt and Smith, but a full 
exposition of this important point can not be given here. 
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characteristic desert fanglomerates. Such materials could not 
have been transported great distances and it is probable that a 
land mass or land masses lay to the east of the site of the Hon doc 
Peninsula and northwestern Leyte. In other words, the sedi- 
ments of the Vigo group were deposited in the moderately deep 
water's of an inland sea with high mountainous islands to the 
east. The total time represented since the beginning <?f 1 ho 
Vigo is evidently long, and on these grounds as well as faunal 
the Vigo group appears to be as old as the Miocene, and the 
Malumbang probably represents at least a portion of the Plio- 
cene. The time represented by the unconformity between these 
horizons was sufficiently long to reduce many of the mountains 
formed at the close of Vigo time to nearly base level before the 
region was again gradually lowered to receive its great load of 
Malumbang coralline limestone and associated marls in the clear, 
warm, shallow water of a tropical Pliocene sea. Likewise the 
erogenic movements which ended Malumbang time were fairly 
long continued, and the erosion interval which preceded the 
formation of Pleistocene terraces was not a brief one. The age 
of the Vigo group will be discussed at length after its fauna Is 
considered. 

FAUNA 

The fauna upon which this paper is based was obtained from 
the Bahay River vicinity (2x, 3x, 4x, 5x) ; the canon of Dumalog 
Creek (9x) ; and from Sapa Tubigbinukot, the northern exten- 
sion of the Amoguis, Amougis, Agipot, or Pagsangahan River 6 
(llx), from strata which are all unmistakably members of the 
Vigo group and unconformably below the Malumbang formation. 

The following notes upon the collection localities and their 
fossils are given in detail, as there are but few places in these 
islands where good collections are obtained from localities with 
satisfactory stratigraphy. 

The fauna noted in the following list was obtained from locality 
2x, Philippine Islands, Luzon, Tayabas Province, Bondoc Penin- 
sula, west shore of Ragay Gulf, 600 meters upstream from 
Bureau of Lands Bench Mark No. 1 (Bahay Oil Well No. 1), on 
the northeast bank of Bahay River in a 50-foot cliff of yellow 
sandstone and bluish clayey sandstone disturbed by minor 
faulting. Coll., Roy E. Dickerson. 

The Malumbang limestone is found in the hill 100 yards to 

* Different local names for the same stream. 
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the northeast and from the general relations in the field it is 
clearly unconformable upon the underlying Canguinsa formation. 


Species from locality 2x. 


Actaeon reticulatus K. Martin. 
Architectonica pictum (Philippi) ; 
living. 

Bullaria ampullar ia (Linnaeus). 
Cancellaria crenifera Sowerby; 
living. 

Cerithium jenkinsi K. Martin. 
Cerithium momliferum Kiener ; 
living. 

Cerithium herklotsi K. Martin. 
Conus ornatissimus K. Martin. 
Conus sp. nov.? 

Conus lividus Hwass; living. 
Conus sp. 

Cyclonassa elegans Kiener. 

Orillia. 

Haminea. 

Mangelia . 

Mitra javana K. Martin. 

Mitra ef. jenkinsi K. Martin. 
Mitra junghuhni K. Martin. 
Nassa crenulata (Bruguiere) ; 
living. 

Nassa dispar Adams; living. 
Nassa gemmulata (Lamarck) ; 
living. 

Nassa globosa minor Quoy; living. 
Nassa thersites immersa Carpen- 
ter; living. 


Nassa quadrasi Hidalgo; living. 

Nassa thersites leptospira Bru- 
guiere; living. 

Natica albumen Lamarck; living. 

Natica ? 

Natica spadicea Reeve; living. 

Natica mamilla Lamarck; living. 

Nerita funiculata Reeve; living, 

Nyctilochus . 

OUvella. 

Ranella subgranosa Beck; living. 

Ranella. 

Ranella tuberculata Broderip; 
living. * 

Strombus canarium (Linnaeus) ; 
living. 

Strombus swainsoni Reeve; living. 

Terebra. 

Terebra bicincta K. Martin. 

Terebra javana K. Martin. 

Turns (Surcula) flavidula La- 
marck; living. 

Turns garnonsi Reeve; living. 

Turris deshay esi (Doumet) ; 

living. 

Turris cannata woodwardi K. 
Martin; living. 


PELECYPODA 


Area cornea Beeve; living. 
Cardium sp. 

Cardiwm donadformis Cuming. 
Chione chlorotica Philippi; living. 
Corbula socialis K. Martin. 
Corbula scaphoides Hinds. 

Ostrea sp. 

Pecten sp. 

pecten ( Pleuronectia ) pleuroneeta 
Linnaeus; living. 


Pinna sp. 

Placuna placenta Linnaeus; living. 
Psammobia cf. lessoni Blainviile. 
Solen sp. 

Tellina . 

Dentalium . 

Coral. 

Coral. 

Echinoid. 


The predominance of littoral species and the character of the 
strata indicate that these forms lived in the shallow inshore 
waters of an inland sea. 

The following species were collected from locality Sx, Phil- 
ippine Islands, Luzon, Tayabas Province, Bondoc Peninsula, west 
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shore of Ragay Gulf, Bahay River, upstream SOO meters from 
Bureau of Lands Bench Mark No. 1 (Bahay Oil Co. Weil No. 
1), on southwest bank of stream in a stilt dark gray shale. 
August 25, 1919. Colls., Roy E. Dickerson and Mark Eukcn. 

Species from loco lit if 3x. 


A el ucon reticulatus JBL Martin, 

Architectonics pic turn (Philippi); 
living. 

Cancellaria deg ms Sower by; 

living. 

Cerithidea (Pyrasus) cf. sulcatus 
Bruguiere ; living. 

Cerithium herklotsi K. Martin. 

Cent Mum bandongensis K. Mar- 
tin. 

Cerithium jonkeri K. Martin. 

Cerithium moniliferum Kiener; 
living* 

Cerithium jenkinsi K. Martin. 

Cerithium sp. nov. 

Columbella bandongensis K. 
Martin, 

Conus sp. nov.? 

Conus sp. 

Conus ornatisslmus K. Martin. 

Cypraea cf. tigris Linnaeus; 
living. 

Distortio clathrata Lamarck; 
living. 

Melania aspemta Linnaeus ; living. 

Melania cf. asperata inquinata 
Quadras; living. 

Mitra junghuhm K. Martin. 

Mitra javana K. Martin. 

Mur ex endivia Lamarck; living. 

Nassa thersites leplospira (Bru- 
guiere); living. 

Nassa thersites immersa Carpen- 
ter; living. 


Nassa quad rad Hidalgo; living. 

Nassa glohcsa minor Quoy; living. 

Nassa crcnulaia (Brugutore) ; 
living. 

Nassa can a Heal at a l riimairk ; 

living. 

Nassa dispar Adams; living. 

Nat ica> mamitla Lamarck; living. 

Nation lacenuda d’Orbigny; living. 

Olivella . 

Plios roseolas Hinds. 

Ranella tuherculatn Brodorip ; 
living, 

Rostellaria fusus Linn tens : living. 

Rostdlaria oris pain Kiener; 
living. 

Strombus canarium (Lmn&sus) ; 
living. 

Strombus sp. a. 

Strombus sp. b. 

Teles cop ium telescopium IAnnams; 
living. 

Terebra. 

Triton pfdff erianum Reeve ; 

living. 

Trivia smithi K. Martin. 

Turns gamonsi Reeve; living. 

Turns (Surcula) flaviduta (La- 
marck) ; living. 

Turns deshay esi D emmet; living. 

Turris carinata woodwardi K. 
Martin; living, 

Turris coronifer (K. Martin). 

Valuta cf. innexa Reeve, 


PELECYPODA 


Area ferruginea Reeve; living. 
Area granosa Linnaeus ; living. 
Area cornea Reeve; living. 
Barbatia fusca (Bruguiere) ; 
living. 

Chione chlorotica Philippi; living. 
Corbuld socialis K. Martin. 
Corbula scaphoides Hinds. 
Dosinia cf , lenticularw ; living. 


Paphia textrix Leshayea ; living. 
Placuna placenta Linnaeus; living. 
Psammobia sp.; living. 

Ostrea. 

Spisula sp. 

Tellina sp. 

Vermetus sp. 

Coral. 

Coral. 
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This fauna flourished in slightly deeper, or at least quieter, 
water as one specimen .of the fragile Flacuna placenta with 
both valves splendidly preserved shows that the specimen was 
not within strong wave action. The preservation of the other 
species is remarkably fine. The strata at this locality are nearly 
vertical, a good dip and strike being obtainable in the middle 
of the stream* 

The following species were obtained from locality 4x, Phil- 
ippine Islands, Luzon, Tayabas Province, Bondoc Peninsula, west 
side of Bagay Gulf, Bahay River; 320 meters east of the mouth 
of Apad Creek in road cut 60 feet above the river in yellow 
sandstone, about 50 feet stratigraphically above the brackish 
water fauna in the lignitic strata of locality 5. Colls., Roy R. 
Dickerson and Mark Fuken. 


Species from locality Ux. 


Architectonica pictum (Philippi) ; 
living. 


Cerithidea 

cf . omata Hinds ; 

living. 


Cerithium 

bavdongensis K. 

Martin, 


Columbella 

bandongensis K. 

Martin. 



Conus omatissimus K. Martin. 
Cypraea sp, 

Delphinula? 

Delphinula reeviana Hinds. 
Fbuma ambulacrum Sowerby ; 

living. 

Marginalia. 

Melania asperata Linnaeus. 

Mitra hucciniformis K. Martin. 
Mitm jungfmhni K. Martin, 

Mitra java.ua K. Martin. 


Nassa costellifem A. Adams; 
living. 

Nassa crenulata (Bruguiere) ; 
living. 

Natica spadicea Peeve; living. 

Phos roseatus Hinds; living. 

Ranella tuberculata Broderip; 
living. 

Ricinula spectrum Peeve; living. 

Rostellaria fusus Linnaeus; living. 

Rostellaria crispata Kiener; 
living. 

Strombus sp. a. 

Terebra javana K. Martin. 

Terebra bicincta tC. Martin. 

Trochus sp. 

Turns marmorata (Lamarck) ; 
living. 

Turns (Surcida) flavidula. La- 
marck; living. 


PELECYPODA 


Area ferruginea Reeve; living. 
Corbula sodalis K. Martin. 

Chione Morotica Philippi; living. 
Glycimeris viteus (Lamarck) ; 
living. 

Pecten cf. pseudolima Sowerby; 
living. 


Pecten cf. cristularis Adams and 
Reeve; living. 

Pecten cf. radula Linnaeus; living. 
Pecten ( Pleuronectia ) pleuronecta 
Linnaeus; living. 

Flacuna placenta Linnaeus; living. 
Solecurtus quoyi Deshayes; living. 
Spondylus sp. 
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Locality 5x, Philippine Islands, Luzon, Tayabas Province, Ken- 
doc Peninsula, west side of Ragay Gulf, Balmy Elver ; E00 meters 
east of the month of Apad Creek in lignitic gray sandstone 
which was deposited in brackish water, OolL, Roy E. Dickerson. 
This yielded the species listed below. 

Species from locality tlx. 

GASTROPODA 


Cassidaria . SI rv mb ns (?) sp. 

Cerithinm* jenkinsi K. Martin. Tcl< seopitim tefeseopium Linnaeus; 

Ccrithium sp. nov, living. 

Corms loroisii Kiener; living, 

PELECYPODA 


Area tenebrica Reeve; living. Dairen sp. 

Chione (?) sp. Amber and petrified wood, 

This fauna was made up largely of Centhiwm jenkhid K„ 
Martin, Ceriihnm sp. nov., and Outre a sp. The other forms 
are represented by only one or two species which wore 
probably carried across the sand bar by small crabs that sidled 
over the sands of the Vigo Sea. The abundance of carbonaceous 
material and the occurrence of amber and petrified wood also 
indicate that conditions of deposition here differed from those 
in the previously described localities. 

Locality 9x, Philippine Islands, Luzon, Tayabas Province, Bon- 
doc Peninsula, on Dumalog Creek; about 5 miles northwest 
of San Narciso, three-quarters of a mile downstream from the 
Mulanay-San Narciso Trail in uppermost Vigo just conformably 
below Canguinsa sandstone in black shale. October 17, 1919, 
Colls., Roy E. Dickerson and Mark Fuken. 

Species from locality 9x. 


Area cf. coelata Reeve; living, 
Area ferruginea Reeve; living. 
Buccimum simplex K. Martin. 
Clementia hyalin a Philippine. 

papyracea; living. 

Conus striatellus Jenkins. 

Conus hardi K. Martin. 


Dosmia cretacea Philippi; living. 
Mitra buccinifornvk K. Martin. 
Nama (yrenulata (Bruguiere) ; 
living. 

Sirombus (?) furns K, Martin 
(probably Clavella ) . 

Tellina sp. 
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This fauna, though meager, is not distinct in any way from 
faunas listed above. As Pratt and Smith s point out, there is 
no evidence of any notable stratigraphic break here, and the 
stream in its meanderings so exposes the strata that exact obser- 
vations are possible. Their tentative evidence of an uncon- 
formity between the Ganguinsa and the Vigo in Camkagaco 
Ridge near Vigo River is interpreted by the writer as a result 
of faulting. 

Locality llx, Philippine Islands, Luzon, Tayabas Province, 
Bondoc Peninsula, on west bank of Sapa Tubigbinukot 400 
yards upstream from Sapa Yaknas; in soft, yellow sand- 
stone of Ganguinsa age. October 81, 1919. Coll, Roy E. 
Dickerson. The strata at this point dip west about 20° while 
the overlying Malumbang, a few hundred feet west, has a gentle 
dip of 2° to, 3°. At other places in this vicinity a notable 
unconformity separates these two formations. The fauna 
listed below is especially noteworthy as being composed of 85.90 
per cent living species. Plere again the stratigraphy is very 
satisfactory. 

Species from locality llx . 


Architcctonica- pictum (Philippi) ; 
living. 

Cancellaria elegans Sowerby; 
living. 

Cerithidea near dohnii , but detail 
differs. 

Cypraea sp. 

Ficus reticulata (Lamarck) ; 

living. 

Harpa articularis Lamarck; 
living. 

Nassa thersites (Bruguiere) ; 

living. 


Nassa crenulata (Bruguiere) ; 
living. 

Nassa reussi K. Martin? (may = 
N. costellifem Adams). 

Natica spadicea Reeve; living. 
Natica cumingiana Recluz ; living. 
Ranella tuberculata Broderip; 
living. 

Strombus swainsoni Reeve; living. 
Terebra bicincta K. Martin. 

Turns marmorata (Lamarck); 
living. 


PELECYPODA 


Cardita antiqmta Linnaeus; living, 
Cardivm attenuatum Sowerby; 
living. 

Cardium unicolor Sowerby; living,. 
dementia hyalina Philippi = G. 

papyracea; living. 

Glycimeris viteus (Lamarck) ; 
living. 


Glycimeris angulatus (Lamarck) ; 

living. 

Ostrea. 

Pecten pseudolima Sowerby; 

living. 

Spisula sp. 

Vermetus javanus ? K. Martin. 


• Pratt, W. E., and Smith, W. D., Philip. Journ. Sci. § A 8 (1913) 317. 
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For comparison and summary purposes the fossils from these 
various localities have been combined, in one list, as follows: 


Partial list of species from Ike Vigo group. 


AnitUcrMrnica picUnn (Philippi) 

AvOwon. rHir.vlntm K. Martin . . . 

lincciw'um shu f>lcx K. Martin 

H ullaria ampulla (Linnams) - .. 

Cmicdhvria, crcnifcra Soworhy 



u. 

Br. 

x 

i 

1 

1 In. 

■ L, 

!' ' 

! 

A 



Cassidaria 

Cerithium :knkin*i K. Martin 

Curithium, hcvlclnl-ni K. Martin 

Ccri.thium moniliforum K ion or . 

CerUhiwn bnndongcHsis K. Martin 

CcrUhhwt - sp. nov .. ... 

Ccrithium jimken K. Martin. 

Ccrithidea cf. ornata Hindu _ 

Ccrithidra (Pyrazux) cf. mlcatm Brujouoro 


Conm ornatiuaimus K. Martin _ . 

_ 







Conn ft ep. nov.? ........ 








Conus ep 








Conus livid’Us H waas . _ 







X 

Conus loroisii Kiener. 







Conus Imrdi K. Martin 








Conus striateUua J enkins 





X 



Columbdla bandongensis K. Martin ... 


X 

X 





Cyclonassa slogans Kiener 




. 



v 

Cypraea cf. tigris Linnaeus.. 


X 





X 

Cypraea sp __ 



V 



v 

Driltta bp 

X 







Ddphinula? 



X 





Ddphinula reeviana Hinds __ . „ . 



X 




‘ rJe ' * fc,K 

Distortio clathrata Lamarck..... 






z 

Nburna ambulacrum Sowerbv 



>; 




z 

Fitma reticulata (Lnmnrelv) .......... ..... 






X 

X 

Iiamn.no « 

X 






'X 

Harya articular is Lamarck „ 






X 

x 

Mitra, Havana K, Mar tin ... 

X 

X 

X 





Mitra at jenhimi K. Martin 

X 







Mitra dunghuhni K. Martin 

X 

x 

X 





Mitra bucciniformis K. Martin 



X 


X 



Mongolia 

X 






.......... 

Murex endivia Lamarck.. _ 


X 





X 

Marginella .... 



X 



"" ■ 

Melania asperata Linnaeus 


x 

X 




V 

Melania a&perata inauinata Quadras 


X 





A 

V 

Uassa crenulata (Bruguiere) 

x 

X 

X 


V 

V 

A 

Nassa dispar Adams 

X 

x 



A 

A 

X 

V 

Nassa gemmulata (Lamarck) , ... „ 

x 






A 

V 

Nassa globosaminor Quoy 

X 

x 





A 

V 

Nassa ther&ites immersa Carpenter 

X 

X 





A 

X 

Nassa ih&rsites leptospira (Bruaruiere) 

X 

x ! 




X 

X 
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Partial list of species from the Vigo group — Continued. 



2x. 

3s. 

4s. 

Bx. 

9x. 

11s. 

L. 


y 

X 





X 











X 




X 

Nassa, rvussi K. Martin (may — N. custdlifera) 






X 


X 

V 



1 

X 



X 






Ntihica ttpadicea Reeve 

X 


V 



X 

X 


X 

x 





x 








x 







N . 



X 

. 





X 



X 








X 

x 




x 


X 








X 






X ! 


X 

X 

X 



x 

x 




X 




X 



X 

X* 




x 



x 

x 




X 


w 

x 





x 



x 

x 







X 







X 





X 

X 






X 







x 




Tu/rris ( Sureula ) flaviduLa Lamarck 

X 

X 

X 




x 

Turris gamotisi Reeve . ...... 

X 

X 





x 

TunA^s dcshayasi (Doumet) 

X 

X 





X 

Tui'ris carinata icoodwardi K. Martin 

X 

x 





x 

Turris coronifer (K. Martin) 


X 






Turris marmorata (Lamarck) 






X 

X 

Terdrra bicincta ■ K. Martin „ 

X 


X 



X 


Terehra javana K'_ Martin ... .... 

X 


X 






Terr.br a, .. 

X 

X 






Triton. ‘pfc.ifVaria.n.iLm Reeve 


X 





x 

Trochus _ _ 



x 





Tei/iftoopiir.m. f.ah’.KOOpiu.rn. T linnaeus __ ___ 


X 


x 



x 

Trivia smithi K. Martin __ _ 


X 






Vohitu cf. innera Reeve ... - - 


X 






PELECYPODA. 








j\ rort. onm.f.n Rfteve 

X 

X 





x 

Area ferru,ginea Reeve * — 


X 

X 


x 


X 

Area qranosa Linnaeus _ _ 


X 





X 

Area cf. coelata Reeve 





x 

' 


X 

Aron. tfmp.hri.na. Reeye 




x 



X 

'fta.rhaf.ia fu.ooa fRrugniere) . .. 


X 





X 

Cardium 

x 







Cardium attenuatum Sowerby „ 







X 

X 

Cardium. don.fj.oi for mist flnmingf 

X 






X 

Cardium unicolor Sowerby 






X 

X 

Cardita antiquata Linnaans 






X 

X 

ChAon.fr ohlorotioa Philippi _ 

X 

X 

X 




X 

Chione? 




X 
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PI j,T(,YPOI>A wnt.niuuJ 
CorhuUt vctifthonh 1 i Umds 
Gorhufa s a< nth i K Martin 
Ck tn< nt hi h ifuhna Philippi C papiH < u < a 
Domna cl' hntic.uUirw, 

Domna o < fact a Philippi 
Glwamcm vttnio (Ln march) 

Glyi vmervs antjiilatvi (Lrunm clt) .. 

Ottfrca 

Vaiihia text} >x Deahayos 
Pccton ( Pleuroneetia ) pit toontefa Lmrucu.s 

Pccten cf radn la Linname 

Peolcn cf pHcudnlvna Sowerby _ . 

Peoten pwiulohma Sowerby 
Pccton ef cnstulatu Adairm and Reeve 

Plactma plaaonta Lmnunifi 

Psmmnobui of Ic.nom Rlamvilk>„,.„ 

Psammob iasp.. 

Pinna sp 

Solm bp - , . 

Sptmla sp 

Solccurtua quoyt, Deshaye« . 

Spondyhw sp „ » 

Tellvna sp — 

Telltna sp 

Vermotus yavanus? K Martin 

Vermctus sp nov _ .... 

AGE OF THE VIGO GROUP 

In the above list there are 98 forms that are specifically de- 
termined and of these 74, or 75.5 per cent, are living species, an 
astonishing number when the geologic history of the region 
yielding these forms is considered. Tn addition, the extinct 
forms are practically all common to the upper Miocene of Java, 
according to K. Martin. 7 

Cerithium jenkinsi is from Martin’s locality Z; Cent hi uni 
herklotsi and Ce'rithitm bandongensis, from his locality 0; 
Conus hardi and Conus striatellm, locality 0; Columbdla ban ~ 
dongemis, locality 0 ; Mitra junghuhni and Ultra jamna, locality 
0 ; Mitra jenkinsi, locality K ; Milra bucciniformis, locality K ; 
Turns coronifer, locality 0; Terebra javana and Terebfa 
bicinta, locality K; Viewy a callosa , localities 0 and P; and 
Vermetus j warns, localities I and P. According to Martin, 
most of these forms are characteristic of the upper Miocene of 
Java. 

* M&rtiri, Tertiarschichten auf Java. Leiden (1880) 44-51. 




is, i Dickerson: A Fauna of the Vigo Group 13 

In a very excellent paper, entitled “Concerning Tertiary Fos- 
sils in the Philippines,” Prof. Karl Martin listed a series of 
faunas from the Cagayan Valley of northern Luzon which ap- 
parently belong to this same horizon. Concerning these faunas 
he gives the following discussion : 

Now, in reviewing Semper s collection, I was at once struck with 
Vicarya callosa Jenkins, which is known from. Java and is described in 
detail below; and this induced me to make a closer comparison between the 
fossils of the Philippines and those of the Indian Archipelago, whereby it 
at once became apparent that a whole series of species, especially of the 
Javanese Tertiary is common to both regions. Thus far, indeed, I have 
been unable to make a complete study of Semper’s collection, and for 
the time being it has little further interest, because statements aS to 
stratigraphical position are entirely lacking and the equivalent deposits 
of neighboring regions are still very insufficiently known. After comple- 
tion of my monograph on the fossils of Java, however, I hope to undertake a 
more thorough study of the Philippine fossils, and to supplement this 
preliminary communication. 

Martin lists the following from Luzon: 

1. Minanga; right bank of the Cat-alangan. 

Fusus verbeeki Mart. M; P. Ranella raninoides Mart. M. 

Tritonidea ventriosa Mart. M. Rostellaria javana Mart. M. 

Murex brevispina Lam. M (?); Natica mamilta Lam. M; L. 

P; L. Cardita dedpiens Mart. P. 

Murex pinnatus Wood. M; L. Venus squamosa Lam. P; L. 

2. Minanga; right bank of the Ilaroen. 

Terebra jenkhm .Mart. M. Ranella gyrina Linn. L. 

Terebra bandongensis Mart. M. Rostellaria javana Mart. M. 

Fusus verbeeki Mart. M; P. Vicarya callosa Jenk. M. 

Murex grooti Jenk. M. Cardita dedpiens Mart. P. 

8. Right bank of the Ilwroen ; k miles above Minanga . 

Fusus verbeeki Mart. M; P. Ranella raninoides Mart. M. 

Murex brevispina Lam. M (?) Rostellaria javana Mart. M. 

P; L, Natica mamilla Lam. M; L. 

A Left bank of the Ilaroen ; 1.5 miles above Goroen. 

Murex djarianensis Mart. M. Ranella spinosa Lam. M; L. 

Murex brevispina Lam. M (?); Fotamides jenkinsi Mart. P. 

P; L. . Natica mamilla Lam. M; L. 

Murex microphyllus Lam. M; L. Cardita dedpiens Mart. P. 

Murex grooti Jenk. M. 

5. Left bank of the Ilaroen ; U miles above Goroen. 

Conus sinensis Sow. P; L. Fusus verbeeki Mart. M; P, 

Conus palabuanensis Mart. J. Ranella gyrina Linn. L. 
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0. FootMIh in front of Arm-gay. 

Conus loroisii Ivitiu. J*i ; V ; L. Nassa. vrrbnir aUhv, t , 

Picvrolonut- gcndiuga-ucvris Mart. Nauru, mantilla hanv M, L. 

P. 

7. Hills Novo in Aringaif. 

Plenroioma- carinata. P ; L. 

$. Die am; n Brook. 

Vicarya callosa Jenk. M. 

:h Sal.puL 

Cypraea smiihi Mart. M. Rost vllarUt jar ana Mart. M. 

The appended initials indicate the occurrence the r.puoU-s 
in the Tertiary of other parts of the Indian Avc , liip''):‘gm as 
well as among* the fauna of the present day. Thus M dooohr. 
Eocene; M, Miocene; P ? Pliocene; J, later TurUarv in gmumM; 
Q, Quaternary; L, living species. 

The fossils in Martints list come from nine clinhre.nl Joralith s 
and the largest number of species from any one locality is (on. 
According to Martin, the strata in the vicinity of Tvl .mango 
belong essentially to the same horizon, and he says : 

Judging from these facts, the strata of M manga arc to ho classed with 
the upper Miocene bed which exists in Java in the locality denote. 1 by 
Junghuhn by 0 and at Selatajan on the Tjilongan. 

As was indicated above, many of the fossils from the Bonder 
Peninsula are common to this locality 0 in Java, and the equiv- 
alence of the Upper Vigo beds with these Javan beds is evident. 
Upon the basis of Martin’s work, the age of the Vigo beds is 
upper Miocene. 

Martin lists the distinctive foranimifera, (hjdmdppe.us n>m~ 
munis Martin from his (and Junghuhn ’s) localities K, U, O, 
and P. ; Orbit, aides giyantm Martin is from locality U; ami O. 
racliata Martin is from locality K. Those localities all represent 
about the same horizon in Java and it is important to note these 
forms here, as they are regarded as excellent horizon determiners. 

Dr. W. D, Smith/ on the strength of the occurrence of 0 pel ti- 
dy pens communis K. Martin and Lepuloeyclma richthofmi Smith, 
refers the Canguinsa sandstone to the middle or lower Miocene. 
His exact statement is as follows : 

* * * The limestone from Mount Morabi * * * contains Cydo- 
clypeus commurm K. Martin, which represents the middle Miocene, and 
large lepidocyclinas some of which are 45 millimeters in diameter and 5 


8 Pratt, W. E., and Smith, W. D., Philip, Journ, Set § A 8 (19.13) 380. 
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millimeters broad in the thickened central portion. Lepidocyclitm richi- 
hofeni Smith was identified among- these. This species has been referred 
by Douville to the lower Miocene. 

No definite age determinations can be made from the fossils in the 
Canguinsa sandstone proper. The fossils in the included limestone, how- 
ever, are well known and have been used in correlation by various authori- 
ties. From their presence it is concluded that the Canguinsa sandstone 
should be placed in the middle Miocene, extending, perhaps into the lower 
Miocene. 

In a recent publication, Prof. H. Yabe 9 gives a full discussion 
of correlation of these equivalent beds in Cebu, and Smith's and 
Douville’ s correlation tables are quoted. It is noteworthy that 
the beds under discussion are classified by Douville as Aquitanian. 
All who have studied the large foraminifera from the Philippine 
Islands agree that one of the characteristic genera is Lepidocy- 
clina. Cushman lf ' in a recent paper makes the following signifi- 
cant statement: 

Because in general Orbitoides with some modification to be noted in 
a future paper, is Cretaceous, Orthopkragmina Eocene and Lepidocydina 
Oligocene, much importance is attached to these organisms in the investiga- 
tion of problems of geologic correlation. 

From another point of view the age of the beds in question 
might depend upon the age determination of the overlying Ma- 
lumbang formation. Concerning the age of this formation, 
Pratt and Smith 11 state the case as follows : 

The most conclusive evidence as to the age of the Malimibang series 
is found in the Lower limestone, which, on the basis of the fossil Litko~ 
thamnion ramosissimum Reuss * * * may be assigned to the Miocene. 
The upper beds in the series are apparently as young as the upper 
Miocene or the Pliocene. The formation is similar to the “etage marneux” 
which Verbcek assigns to the middle stage of the upper Tertiary for Java. 

Concerning the range of this species, Prof. IL Yabe 12 notes 
the following: 

This reef building organism is very often cited from the limestone of 
the Oligocene and Miocene ages of the Indo-Pacific region, its occurrence 
being known from Japan, the Philippines, Borneo, Timor, Amboina, New 
Guinea and adjacent islands, New Hebrides, Victoria, the Christmas Is. etc. 

® Yabe, I-L, Notes on a Lepidoeyclina limestone from Cebu, Science 
Reports (Geology), Tohoku Imperial Univ. No. 2, II 5 (1919) 40. 

10 Cushman, J. A., Orbitoid Foraminifera of the genus Orthophragrnina 
from Georgia and Florida, Prof. Paper 108 United States Geologic Survey, 
(1918) 115. 

11 Pratt, W. E. f and Smith, W. D„ Philip. Journ. Sci. § A 8 (1913) 327. 

** Yabe H., Notes on a Carpenteria-limestone from British North Bor- 
neo. Science Reports of the Tohoku Imperial Univ. (Geology) No. 1, II 
5 (1918) 14. 
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In Japan it is found not only in Lepidocyclina and Mio^y.sinadimo.stono 
and similar and equivalent beds of Formosa, Kotel-tobakoc, the Itiukiu 
Islands and the Ogasawara-Jima, but also in the Lepidoeydinn ami Mio- 
gysma-limestones of the provinces of Sa garni and Kao, U, the Lit'iuUiam- 
nion~limeston.es of Oyami-Yama and Megiimi-yami near Sagan, i‘i\»vimv of 
Lotomi; and 3, the Inthothamnioii-limesUnio in terra i rated in an oil •bearing; 
Tertiary complex of Eclugo, 4, the Litbotbamniou-iimestone of Khiroiwa, 
Makatsuka-mura, Ofcsu-gou, Province of Nabigo. 

It is evident from these references that this form km con- 
siderable range in the Miocene and probably the Pliocene. 

From all the evidence Canguinsa and Upper Vigo beds may 
be assigned to some stage of the Miocene, and the evidence of 
Lepidocyclina indicates a still greater age, the Oligocene, 

IMPORTANCE OP GUIDE FOSSILS 

Good guide fossils are far more difficult to select in connection 
with tropical Tertiary faunas of the Philippines than in con- 
nection with the California Tertiary, owing to the great pre- 
dominance of Recent mollusca. As will be seen from a study of 
the fauna cited above, most of the forms which are extinct were 
originally described from a correlative horizon in Java, Of 
these, the writer is inclined to think that CerUhmm jenkinsi, C, 
herhlotsi, C. bandongensis , Mitra javana, M. jenkinsi, M. fimg - 
huhni, Jkf. bueciniformis, Turns coronifer, Terebra bicincta * 
Terebra javana, Vicarya callosa, and Vermetus javanus will prob- 
ably prove reliable guides among the mollusca. All of these 
species are representatives of highly organized genera and their 
extinction during the post-Miocene time was probably clue to 
their inability to obtain life conditions suited to their highly 
specialized needs. 

Corals, echinoderms, and the more highly organized forami- 
nifera will probably prove to be even better horizon determiners, 
but their comparative infrequence in strata of the Philippines 
will at times preclude their use. The writer has not yet at- 
tempted to identify the corals and the echinoderms in the collec- 
tions made, but their value will no doubt prove to be great. It 
seems that their evolution may have been greatly retarded, but 
much study will be required in this connection. For strati- 
graphic work in the Tropics, large and complete collections are 
necessary to obtain results of any value as, even with the best 
data available, geologic and paleontologic history is read with 
much difficulty. Much comparative material, both Recent and 
fossil, should be accumulated, as subspecific differences will be 
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recognized only through comparative studies. These subspecific 
differences are exceedingly important for minute separation and 
discrimination of strata deposited under tropical conditions. 

FACTORS PROMOTING EVOLUTION OF PELECYPODS AND GASTROPODS 

The changes in conditions of environment of marine pelecypods 
and gastropods— salinity, temperature, depth of water, character 
of bottom, food, oceanic currents — determine the existence of 
individuals, and in all probability species also. Many marine 
forms are very delicately adjusted to their environment, and even 
slight changes may cause their extinction in certain localities. 
Of these conditions, change in temperature is probably the most 
important. The annual temperature range of waters in the 
Tropics is far less than similar ranges in the temperate zones. 
Likewise, variations in salinity are probably less, as this is a 
secondary factor dependent in large part upon temperature. 
The influence of oceanic currents is intimately connected with 
temperature and salinity. Depth of water and the character 
of the bottom may be altered by changes in the volume of sedi- 
ments brought into the ocean from the neighboring land and 
by epeirogenic (continent-building) movements which have 
caused a restriction or enlargement of a continental shelf. Epei- 
rogenic movements vitally affect food conditions of pelecypods 
and gastropods ; for, if the continental shelf is greatly reduced 
by uplift, the feeding areas are thus reduced, and if the com- 
petition among gastropods and pelecypods is too great, a species 
may rapidly become extinct. All of these changes are probably 
far less under tropical conditions than under temperate or arctic 
conditions. 

COMPARISON OF LIFE CONDITIONS DURING VIGO-MIOCENE TIME WITH 
THOSE OF RECENT TIME 

The close relationship between the Vigo-Miocene fauna of the 
Philippines and the Recent fauna of these same waters indicates 
that changes in living conditions since the beginning of Miocene 
time have been but slight. Apparently change in temperature 
has not had notable influence. It can be shown by general geo- 
logic evidence that an archipelagic condition existed during Mio- 
cene, Pliocene, and Pleistocene times. Salinity during the last 
half of the Tertiary and Recent has probably altered but little, 
and this only locally. Oceanic currents, and changes in character 
of ocean bottom were probably different during Vigo-Miocene 
time than during Malumbang-Pleistocene or Recent time, as is 

175948 2 1 
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evidenced by the absence of reef -building; corals from the Vigo 
and by the argillaceous and sandy character of the sediments of 
this group, A study of Vigo sedimentation indicates that; an 
extensive land area stretched from north to south near the outer 
border of the continental shelf of the Philippines, unbroken by 
straits like the San Bernardino of the present. 1 Hordes, schists, 
serpentines, and associated metamorphie and igneous rocks 
composed this land mass and the mud-laden, westerly slow- 
ing streams deposited their loads in the Philippine inland 
sea of Miocene age. Judging from the coarse aggio Hier- 
atic character of the basal Vigo beds in Leyte, high-grade 
torrential streams descended to a semi-arid lowland from a high 
mountainous terrane to the east. The absence of many reef- 
building corals from the Vigo fauna is probably due to the 
presence of muddy waters and the lack of strong currents be- 
cause, judging from the presence of many tropical species, the 
waters were quite warm enough for coralline growth. From t he 
character of both the sediments and the fauna, the waters of the 
Vigo sea were not too deep for the existence of reef-building 
corals. During Malumbang time marine life conditions were 
very similar to those prevailing in the Philippines to-day, but 
the continental shelf was apparently wider and the islands were 
much smaller, since coralline limestone covered more extensive 
areas during the Pliocene than now. During the Pleistocene the 
islands were outlined about as at present, but many local changes 
took place during this time, Cebu, for example, was probably 
greatly restricted during the Pleistocene as well as during the 
Pliocene, and it was probably represented by several small islets 
then. Becent and Pleistocene faulting on a great scale seems 
largely to have controlled the physiography of that island. The 
northwestern peninsula of Leyte, 40 miles cast, has not only a 
clear-cut record in its terraced sides, registering a series of up- 
lifts, but an equally clear record of Recent or Pleistocene sub- 
mergence on its west side. This last event is evidenced by a 
series of beautiful small bays, drowned valleys of small westward- 
flowing antecedent streams. Such local movements did not seem 
to affect the species very materially on the whole. It Is quite 
possible that some forms had to seek other quarters, but with 
such a great variety of neighborhood from which to choosy every 
clam could find its proper mud flat and each snail its own 
dugout. 

The possible tendency of a species to have within itself the 
power to evolve into a higher form, or a form still better suited 
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to its environment* is not apparently present in the case of the 
tropica] pelecypods and gastropods, and the slow changes of 
fauna are apparently produced by slight changes in temperature, 
depth, salinity, and food. In other words, the “wonderful sta- 
bility of protoplasm” seems to be exhibited in these marine trop- 
ical invertebrates, except when environmental changes impress 
alterations upon this vital life substance. 

CROWDING OP SPECIES AND THE RECENT FAUNA OF THE PHILIPPINES 

A seeming objection to the main thesis of this paper is found 
in connection with the great abundance of species in the marine 
waters surrounding the Philippine Islands. As was mentioned 
above, climatic zones were by no means as sharply differentiated 
during the early portion of the Tertiary as during the later. 
Practically all Eecent tropical genera were initiated in the 
Eocene, and many of the species representing these genera had 
during this period an exceedingly wide geographic range, par- 
ticularly as respects latitude. During this time tropical species 
flourished in high latitudes. To use a simple comparison, the 
tropical life “accordion” was extended to its greatest limit. The 
exact nature of the change which caused a separation of remark- 
able distinctness between the Oligocene and the Eocene faunas of 
the Pacific Coast of North America is not fully understood. It 
seems probable, however, that the time represented by uncon- 
formity between Oligocene and Eocene was long. The distribu- 
tion of land masses on the earth was profoundly affected, and 
it seems quite probable that the climate during this ep-Eocene 
time was decidedly cooler than in the Eocene or the Oligocene 
which followed. It seems quite probable that the life “accordion” 
was compressed, and that many species which ranged far to the 
north in Eocene time were compelled to seek the more genial 
climates of the tropic seas. When the faunas during the Oligo- 
cene again had a chance to expand into higher latitudes, they 
encountered new conditions of environment and were nearly all 
specifically changed. The Oligocene faunas of Oregon, Washing- 
ton, and California are distinctly set off from the Miocene, and 
similar changes may have taken place during ep-Miocene time. 
Again, many of the species succeeded in making a strategic 
retreat. Even more pronounced were the “accordioiTMike 
changes during the Pliocene and the Pleistocene. 

As was pointed out above, archipelagic conditions prevailed 
in the Philippines during the Tertiary, although the record for 
the Eocene is missing, or extremely meager. An archipelago 
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located in the Tropics offers a great variety of habitat and a 
new species entering such a region could on this account find 
suitable conditions for existence. 

From Miocene to Recent in the Tropics molluscan faunas have 
changed but little, and but slight specific alterations have 
occurred. Since a tropical or subtropical climate prevailed over 
California, Oregon, and Washington during upper Eocene time 
the great geographic and stratigraphic ranges of certain species 
of Tejon (upper Eocene) age are due to nearly uniform conditions 
of temperature and other factors mentioned. The great strat- 
igraphic range of many Tej on-Eocene species is probably due 
to uniformity in climate during long periods of time, and slight 
faunal changes have greater significance in the upper Eocene 
than corresponding changes in the Miocene, Pliocene, and Pleis- 
tocene time; these valuations probably required a much longer 
time for their production as well. Uniformity in oceanic tem- 
perature enabled many species to range far to the north, and in 
fact far west of California to the Eocene of Japan where Peris- 
solax blakei, Pholadomya nasuta, or their near relatives 
occurred . 33 

Eocene time then must not be measured by the same faunal 
“yardstick" as Pliocene and Miocene time, but a much finer scale 
is required. It is the writer's opinion, based upon the above con- 
sideration, that Eocene time is far longer than any of the other 
divisions of the Tertiary. 

SUMMARY 

The tentative conclusion of the writer is that in the study of 
Tertiary faunas of the Tropics a different percentage scale must 
be used. For the later Tertiary, Miocene, Pliocene, and Pleis- 
tocene the percentages which apply in the temperate regions to 
the Pliocene are roughly adaptable to the Miocene; similarly, the* 
percentages which apply in the temperate regions to the Pleis- 
tocene are apparently those of the Pliocene of the Tropics. This 
apparent lack of faunal differentiation during the Tertiary in 
the Tropics is due to uniformity of temperature, salinity, food, 
and other life essentials. From another viewpoint the rate of 
evolution of gastropods and pelecypods in the Tropics during 
the Tertiary was far less than during this same time in the more 
rigorous environs of the temperate zones. The tropical or sub- 
tropical faunas of the Pacific Coast of North America exhibit 
but slight differences compared to the faunas of Miocene and 

13 Yokoyama, M., Some Tertiary fossils from the Miiki coal fields, 
Journ, Coll. Sci. Imperial TJniv. of Tokyo, 27 (1011). 
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Pliocene age of this same region, and the writer ascribes this to 
the uniformity of life conditions which prevailed during Eocene 
time. The amount of faunal change must not be used as a 
measure of time in the whole of the Tertiary, but in measuring 
the tropic and subtropic faunas differently marked scales are 
necessary for the Eocene and the Oligocene than for the Miocene, 
the Pliocene, and the Pleistocene. It is particularly noteworthy 
that the Japanese paleontologists are now searching for compari- 
sons with the Pacific Coast of North America and Australia 
rather than with Europe. In other words, many problems of 
the tropical Orient will be solved only when conditions on both 
sides of the Pacific become better known. 




ILLUSTRATIONS 

Plate 1 

Relief map of the Philippine Islands. 

Plate 2 

Relief map of Bondoc Peninsula, showing fossil localities cited. 
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FURTHER NOTES ON PHILIPPINE SCYPHOMEDUSAN 
JELLYFISHES 


By S. F. Light 

Professor of Zoology , College of Liberal Arts , University of the Philippines 
FOUR TEXT FIGURES 

This paper has for its purpose the publication of miscellaneous 
new data concerning the scyphomedusan fauna of the Philippine 
Islands and includes the descriptions of two new genera and one 
new species. Since my former paper on Philippine Scyphome- 
dusss (1914), Mayer has published (1915) an article on the 
“Medusae of the Philippines and Torres Straits.” The Philip- 
pine material for that paper, as well as that for his descriptions 
of Philippine forms in "Medusae of the World” (1910), came 
from the collections in Philippine waters of the United States 
Fish Commission Steamer Albatross . Mayer found thirty-one 
species and varieties from the Philippines in the Albatross col- 
lection. The forms reported in my paper (1914) from the col- 
lection of the University of the Philippines added seven to this 
number, and the new species described in the present paper 
makes a total of thirty-nine species and varieties of scypho- 
medusan jellyfishes known from Philippine waters. 

This is a surprisingly large number when the smaller numbers 
found in other better-known regions and the incompleteness of 
the collections here are taken into consideration. Mayer (1915, 
p. 100) says: 

It is evident that the region of the Philippines is very rich in scyphome- 
dusse, for off the far better-known Atlantic coast of the United States 
there are but 25 species of scyphomedusan and only 4 of these are Rhi- 
zostomse, while among the 38 species taken by the Albatross, and' by Light, 
in the region of the Philippines, 22 are Rhizostonue. Among these 38 
species 15 were new to science. 

The new form described in this paper is a rhizostomid and 
brings the number of Philippine species belonging to that order 
to twenty-four and the number of species named from Phil- 
ippine materials to sixteen. Of these sixteen species and 
varieties, all but one (Discomedma philippina Mayer, 1915) are 
Rhizostomse. It would seem, therefore, that the Philippines have 
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not only a rich but a very characteristic rhizostomid fauna. 
There is no doubt in my mind that more systematic collections 
with the proper facilities will increase very considerably not only 
the total of species but the number of new species from the 
Archipelago. 

The list of species and varieties known from the Philippines, 
with notes on distribution, follows. Names and dates in paren- 
theses refer to the recorders and the dates of publication. 

Order CARYBDEID.& 

1. Carybdea rastonii Haacke. 

Luzon and Mindoro (Mayer, 1910 and 1915). 

2. CaryMea aiata var. grandis Agassis and Mayer. 

Manila Bay (Mayer, 1915). 

Carybdea aiata var. moseri Mayer is probably an immature form nf 
C. aiata var. gramdis as is C. phUipp-ma. Semper, 1860 (Semper, 18(10). 

S. CMropsalmus quadrigaius Haeckel. 

Common except in inclosed bays such as Manila Bay (Mayer, 1910 
and 1915; Light, 1914). 

Order CORONATE 

4. Periphylla hyacinthina Steenstrup. 

Common pelagic form in deeper waters (Mayer 1910, 1915). 

5. Linuche unguiculata (Schwartz) var. aquila Mayer. 

Mactan, Cebu (Mayer, 1910 and 1915). 

6. Atolla bairdii Fewkes forma wyvillei Haeckel 

Common pelagic form in deeper waters (Mayer, 1910 and 1915), 

7. Atolla bairdii Fewkes forma gigantea Maas. 

(Mayer, 1915), 

8. Atolla bairdii Fewkes forma' valdivise Vanhoffcn. 

Sogod Bay (Mayer, 1910 and 1916). 

Order SEMJSOSTOMJE 

9. Pelagia panopyra Peron and Lesueur. (Mayer, 1915). 

Pelagia panopym var. placenta (Haeckel) (Mayer, 1910). 

Common pelagic form in deeper waters (Mayer, 1910 and 1915). 

10. Chrysaora melanaster Brandt 

San Miguel Bay (Mayer, 1915). 

11. Pactylometra africana Vanhoffen. 

Off Corregidor Light, Manila Bay (Mayer, 1915). 

12. Pactylometra quinquecirrha L. Agassiz. 

Chrysaora stage very common in Manila Bay (Light, 1914). 

13. Sanderia znalayensis Gotte. 

Common pelagic form in deeper waters (Mayer, 1910 and 1915) . 

14. Diseomedusa philippina Mayer. * 

Catingan Bay (Mayer, 1910 and 1915). 

15. Aurellia anrita Lamarck. 

(Mayer, 1915). 
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1(L Aurellia labiata Chamisso and Eysenhardt. 

Masbate (Mayer, 1010) ; Jolo (Mayer, 1915) ; Manila Bay (Light, 
1914). 

Order RHIZOSTOMAE 

17. Cassiopea polypoides Keller var. culionensis Light. 

Culi on Island (Light, 1914). 

18. Cassiopea medusa Light. 

Culion Island (Light, 1914). 

19. Cassiopea ornata Haeckel. 

Simalue Islands, Subic Bay, and Catbalogan, Samar (Mayer, 1910). 
This species is reported from the above localities by Mayer (1910, 
p. 648), but in his synopsis of described forms of Cassiopea (1910, p. 
638) he does not give this distribution, and in his list of Philippine 
Scyphomedusm (1915, p. 159) he gives only C. andromeda var. baduen- 
s is Mayer. He gives no record of this medusa from the Philippines, 
however, and its characters are not those of the Philippine forms 
placed under C. ornata; hence I believe the Philippine form to be 
C . ornata as above, and not C. andromeda var. ba-duensis. 

20. Oephea cephea (Forskal) Mayer. 

Mariveles (Light, 1914). 

21. Cephea cephea var. coerulea (Vanhoffen) Mayer. 

Legaspi (Mayer, 1915). 

22. Cephea octostyla (Forskal) Mayer. 

Jolo (Mayer, 1910 and 1915). 

23. Anomalorhiza shawi gen. et sp. nov. 

Manila Bay (Light, this paper), 

24. Cotylorluzoides (Cotylorhiza Mayer, 1915) pacificus (Mayer) gen. nov. 

Manila Bay (Mayer, 1915; Light, this paper). 

25. Catostyhis purpurus Mayer. 

Very common in Manila Bay (Mayer, 1910 and 1915; Light, 1914). 

26. Catostyhis mosaicus (Quoy and Gaimard) L. Agassiz. 

Malampaya Sound, Palawan (Mayer, 1915). 

27. Acromitus maeulosus Light. 

Taytay, Palawan (Light, 1914). 

28. Lychnorhiza bartschi Mayer. 

Jolo (Mayer, 1910 and 1915). 

29. Mastigias papua (Lesson) L. Agassiz. 

Luzon: Fagopas Bay (Mayer, 1910 and 1915); Manila Bay (Light, 
this paper)*— Mindoro: Port Galera (Light, 1914)— Palawan: Taytay 
(Light, 1914)— Cebu: off Cebu (Mayer, 1915); Candamon Island be- 
tween Cebu and Bohol (Mayer, 1915). 

30. Mastigias ocellata (Modeer) Haeckel. 

(Mayer, 1910 and 1915). 

81. Phyllorhiza luzoni Mayer. 

Luzon: Varadero Bay (Mayer, 1915). 

32. Versura maasi Mayer. 

Bohol: Montacao Island (Mayer, 1910 and 1915). 

33. Xobonema smithii Mayer. 

Manila Bay (Mayer, 1910). 

34. Xobonema mayeri Light. 

Taytay, Palawan and Manila Bay (Light, 1914 and this paper). 
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35. lobonemoides gracilis Light. 

Taytay, Palawan (Light, 1914). 

36. Thysanostoma thysanura Haeckel. 

Mindanao — Mindoro; Singaan Island- — Luzon; A fail uy an Bay (Mayer, 
1910 and 1915); Manila Bay (Light, this paper). 

37. Lorifera lorifera var. pacifica (Schultzc) Mayer. 

Port Palapog, Luzon (Mayer, 1915). 

38. Lorifera fiagellata (Haeckel) Mayer. 

Albatross Station D5226 (Mayer, 1910). 

39. Ehopilema visayana Light. 

Taytay, Palawan (Light, 1914). 

Since 1914 it has not been possible to make any extensive or 
systematic collection of Philippine Scyphomcdusae. Thanks, 
however, to the interest of Prof. W. R. Shaw, of the department 
of botany, University of the Philippines, and to occasional col- 
lections which I have been able to make in Manila Bay, a number 
of new facts as to distribution, structure, and classification have 
accumulated and with the finding by Professor Shaw of a speci- 
men in good condition which represents a new genus and species 
(see Anomalorhiza shawi below) it seemed appropriate to bring 
our knowledge of Philippine Scyphomedusae to date. 

As in my paper of 1914, 1 follow closely the system of classifi- 
cation and generic diagnosis given by Mayer in his “Medusae of 
the World” and followed by him in his “Medusae of the Philip- 
pines and Torres Straits.” 

As all the material here referred to has been collected from 
Manila Bay, a list of the species of Scyphomcdusae known from 
that locality follows, with notes on numbers, collector, etc. : 

1. CaryMea alata var. grandis Agassiz and Mayor. 

Two specimens collected by the Albatross at Station 5361, February 
9, 1909, Manila Bay. Reported by Mayor (1915). 

2. Dactylometra africana Vanhoffen. 

Five specimens collected by the Albatross at Station D5']f»l, June 
14, 1909, at a depth of 12 fathoms, about 7.2 miles off Oorregulor 
Light, Manila. Reported by Mayer (1915). 

3. Bactyloraetra quinquecirrha L. Agassiz. 

The Chry sacra stage is very common at Pasay beach, at Cavite, and 
probably at other points on Manila Bay. Reported by Light (1914). 

4. Anrellia labiata Chamisso and Eysenhardt. 

Found rarely and in small numbers at Pasay beach. Reported by 
Light (1914). 

5. Gephea cephea (Forsk&l) Mayer. 

Reported by Light (1914) from a single specimen from Marxveles. 

6. Anomalorhiza shawl gen. et sp. nov. 

Reported here for the first time from a specimen collected by Profes- 
sor Shaw, in whose honor it is named because of the interest he has 
always shown m the collection and classification of the jellyfishes of 



is, i Light: Philippine Scyphomedusm Jellyfishes 29 

Pasay beach. One mutilated specimen was collected by Gregorio 
Ylarde some years ago. A magnificent specimen was collected from 
the bay by Mr. Hilario A. Eoxas, of the department of zoology, 
December 19, 1920, near Paranaque, with the assistance of Paulino 
Aguilar. 

7. Cotylorhizoides (gen. nov.) paeifLcas (Mayer) 1915. 

Cotylorhiza pacifiea Maybe, Pub. Carnegie Inst. Washington 212 
(1915) 185-187. 

Reported by Mayer from a single mutilated specimen collected by 
the Albatross at the launch landing, Manila Bay. Common in Manila 
Bay at irregular intervals. Specimens collected by Shaw and my- 
self at Pasay beach, May, 1918, and at other times. 

8. Catostylus purpuras Mayer. 

The commonest jellyfish of Manila Bay and its tidal creeks (esteros). 
Reported by Mayer (1910 and 1915) and Light (1914). 

9. Mastigias papua L. Agassiz. 

An occasional visitor to Manila Bay. Reported from the bay for 
the first time in this paper. 

10. Lobonema mayeri Light. 

Very common during the summer months. Perhaps to be considered 
the same as the next species. Reported by Light (1914). 

11. Lobonema smitliii Mayer. 

Reported by Mayer (1910) from a single mutilated specimen. 
Perhaps the same as the preceding species. 

12. Thysanostoma thysanura Haeckel. 

Reported here for the first time from Manila Bay from two perfect 
specimens collected by Doctor Shaw at Pasay beach, one in the summer 
of 1919 and the other in July, 1920. 

In the following pages I shall consider these species in order 
placing them systematically and giving such notes concerning 
habits, morphology, classification, etc., as have accumulated since 
my paper of 1914, No attempt is made to give complete synon- 
ymies. References are to the original descriptions, change to 
present form of name, and to reports from Manila Ray. 

Order (J A E YB DEI DiE tteffcnbauer, 1850 
Genus CARYBDEA Peron and Lesueur, 1809 
Carybdea alata var. grandis Agassiz and Mayer. 

Charybdea grandis A. Agassiz and Mayer, Mem. Mus. Comp. Zool. 

Harvard College 26 (1902) 158, pi. 6, figs, 20-31. 

Carybdea alata var. grandis Mayer, Medusae of the World 3 (1910) 
511, fig. 329; Pub. Carnegie Inst. Washington 212 .(1915) 171. 

Mayer (1915) reports two specimens of this variety collected 
by the Albatross , at Station 5361, Manila Bay, February 9, 1909, 
in 12 fathoms. This is the only record of this form and I have 
never encountered it. It is the only record of any species of the 
family Carybdeidse from Manila Bay and their presence was 
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probably due to chance currents as they are typically found along 
more exposed shores. 

Order SEMyEOKTOM/E L. Agassi'/, 1 KG‘2 
Family PELAGJD.4: Gegcnbaucr, I85(> 

Genus DACTYLOMETRA L. Agassiz, 1862 
Dactylometra africana Vanhoflen, 1902. 

Dactylometra- africana Vani-ioffbn, Wissen. Ergeh. dcutscli. Tiot'sec 
Expedition, Dampfer Valdivia, Bd. 3, Lfg. 1 (1902) -JO, taf. 4, fig. 
20; Mayer, Pub. Carnegie Inst. Washington 212 (JOB)) ISO. 

“Lappets and tentacles red. Red radial streaks over ex um- 
brella. * * * Distinguished by its lappets being deeply pig- 
mented near the margin on the exumbrella side.” (Matter, 19 [fk ) 

I have seen no specimen of this species, which Mayer reported 
(1915) from five specimens captured by the Albatross in Manila 
Bay in 12 fathoms, 7.2 miles off Corregidor Light, Albatross 
station D5461. 

It is worthy of note that these specimens were in the Chrysaora 
stage; that is, with twenty-four sense organs and thirty -two 
tentacles, as are practically all of the specimens of Dactylometra 
quinquecirrha so common in Manila Bay. It is possible that 
these specimens and those studied by me and identified as II 
quinquecirrha belong to the same species; either I), africana, 
although the distinguishing pigment is entirely lacking in the 
many specimens I have examined from Manila Bay, or D. quvn- 
quedrrha , Or if may be that the two forms are simply variants 
of the same variable species. Whatever their systematic posi- 
tion no other specimens of this type have been reported from 
Manila Bay, and it is probable that they are very rare visitors 
there. 

Dactylometra quinquecirrha (Desor, 1848) L. Agassiz, 1 862. 

Pelagia quinquecirrha E. Desor, Proc. Boston See. Nat. Hist. 3 (.1848) 
p. 76. 

Dactylometra quinquecirrha L. Agassiz, Cont. Nat, Hist. IT. g. 4 
(1862) 125, 166; Mayer, Medusae of the World 3 (1010) 585, pi. 
62H54a, figs. 371, 372; Light, Philip. Journ. Sci. § D 9 (1.914) 198. 

While the species belonging to the genus Dactylometra are 
characterized by the presence of 5 X 8 tentacles and 6X8 lap- 
pets, the medusa? pass through a Chrysaora stage in which they 
have the 3X8 tentacles and 4X8 marginal lappets character- 
istic of the genus Chrysaora Peron and Lesueur. Indeed it seems 
probable that some, if not all, of the forms referred to the genus 



is, i Light: Philippine Scyphomedusan Jellyfishes 31 

Chrysaora are immature or stunted forms of species of Dactylo- 
metra . 

I have seen many specimens of this Dactylometra , the small 
white jellyfish which is extremely common in the bay at certain 
seasons of the year, particularly from June to November, but 
none of them have exhibited the 40 tentacles of the mature 
Dactylometra. One large specimen, collected by Doctor Shaw 
in June, 1920, shows the marginal lappets near the sense organ 
in each octant weakly divided, making the 6 X 8 marginal lap- 
pets characteristic of Dactylometra and confirming my diagnosis 
of this form as a species of Dactylometra. 

This is the dangerous jellyfish of Manila Bay. Its sting is 
at all times most unpleasant and often extremely dangerous. 
Among the symptoms caused by its sting are excruciating pains 
across the back; general pains spreading from the region of the 
sting; in some cases a paralysis, also spreading from the region of 
the sting, in others intense cramps and, in severe cases, a watery 
discharge from the throat accompanied by a dry hacking cough 
and strong mental depression, which is so strong at times as to 
cause a desire to commit suicide. A friend visiting in Cavite 
tells me that this form is very numerous there at the present 
time (June, 1920), and is the cause of numerous very severe 
stings. In the case of a bather who dived head foremost into a 
medusa and was severely stung about the head the pain was so 
intense and mental symptoms were so serious, I am told, as to 
require the administration of morphine on several occasions. 
This all goes to prove my contention 1 that the cases of poisoning 
reported by Old (1908) were due to this Dactylometra rather 
than to Lohonema as Doctor Smith believed (Mayer, 1910), 
particularly since the symptoms reported in cases of poisoning 
by Dactylometra agree with those reported by Old. 

Family ULMAKIDJE Haeckel, 1880, sensu Mayer, 1910 
Subfamily AURELIN^ L. Agassiz, 1S62 
Genus AURELLIA Peron and Lesueur, 1809 

Aurellia labiata Chamisso and Eysenha'rdt, 1820. 

Aurellia labiata Chamisso and Eysenhardt, Nova Acta Phys. Med. 
Leop. Car. 10 (1820) 358, pi. 28 figs. 1 A. B.; Mayer, Medusae 
of the World 3 (1910) 628, fig. 398; Light, Philip. Journ. Sci. § D 
9 (1914) 200; Mayer, Pub. Carnegie Inst. Washington 212 (1915) 
182. 


1 Philip. Journ. Sci. § B 9 (1914) 295. 
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No specimen of this species has been recorded from Manila 
Bay since my former paper (1914). 

Order imiZOSTOM/K Ouvier, HIM* 
Rhizostomata dichotomy Vr-mhoHen, 1888 
Genus CEPHEA Peron and Lesueur, 1809 
Oephea cephea (Forskal, 1775) sensu Mayer, 1910. 

Medusa cephea Forskal, Dencrip. Anim. I Lin. Orient. 11775) los, 
No. 22, loon., tab. 30 (non tab]. 20). 

Cephea cephea Mayer, Medusae of the World 3 (1910) G;Vf, 055; 
Light, Philip. Journ. Sci. § D 9 (1914) 120(5 ; Mayer. Pub. Car- 
negie Inst. Washington 212 (1915) 185. 

This species has not been recorded from Manila. Bay since 
1914. It is probably only a chance visitor to Manila Bay. 

Genus ANQMAL0BHIZA novum 

Generic diagnosis, —Rhizostomata dichotomy the bifurcation 
of whose mouth arms is confined to a small distal region. A 
terminal, club-shaped appendage containing a continuation of the 
mouth-arm canal is found arising from the inner surface of 
each mouth arm at the point of bifurcation. Small, very slender, 
threadlike filaments are scattered among the mouth arms. The 
8 sense organs have small exumbrellar sensory pits, and distinct 



Fig. L A sense organ of Avovudorhiza fshawi gen. et sp, nov. as .seen from the aubumhrcllar 
side showing the snbumhrellar shelL X 6. 

subumbrellar shelves (see fig. 1). A distinct ring canal anasto- 
mosing externally with a canal system extending to the margin 
and internally with 16 radial canals, the 8 rhopalar canals 
extending to the sense organ, the 8 interocular canals not being 
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distinguishable beyond the ring canal, the centripetal system 
consisting of one blind canal between each two radial canals (see 
iig. 2) . Subgenital ostia wide and narrow, much 'wider than the 
base of the mouth-arm pillar. Subgenital portions unitary. 



J.'k;. 2. A quadrant o f Avouialorhisa sham gen. et. sp. nov. in subumbreflar view, showing 
canal system, subgenital ostium, etc. X 1. 

Type species, Anomalorhiza shawi sp. nov. 

This new genus difFers strikingly from the other genera of 
Rhizostomata dichotoma in the unusual branching of the mouth 
arms, which are diehotomously branched only near the tip, 
the entire outer surface of the arm being quite bare; in the 
presence of a very large, distinct ring canal; in that the in- 
terocular canals are but 8 in number; and in the absence of 
any externally visible musculature. It is most nearly related 
to Cotylorhizoides (see diagnosis below) in that they both have 
terminal clubs on the mouth arms, large subgenital ostia, and 
small exumbrellar sensory pits, but difFers from Cotylorhi- 
zoides in the points mentioned above and also more strikingly in 
the thinness and fragility of the bell as contrasted to the stiff 
massive bell of that form. 

Anomalorhiza shawi sp. nov. Pigs. 1 to 3. 

The bell, which in the entirely relaxed, preserved specimen is 
nearly flat and measures about 150 millimeters in diameter, is 

175948 - 3 
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thickest between the ring canal and the base of the month-arm 
pillars (about 20 millimeters in thickness) while the area beyond 
the ring canal is very thin and tapers gradually to the extremely 
thin lappets. In a magnificent specimen, obtained since the 
illustrations were completed and after this paper was in proof, 
the bell in. life was observed to approach a hemisphere and to 
have a minimum diameter of about 400 millimeters. The whole 
organism was very soft and pliable and when extended in death 
measured 600 millimeters or more in diameter. 



Fxo* 3. Anotnaloriitia nfuiwi go n. <;t nov. a 0,0. Two 
mouth armn have heon cat uvsruy in front (Thi* specimen 
wan v«ry much relaxed and in life the hell in much 
deeper.) 

The entire exumbrella with the exception of the grooves be- 
tween the marginal lappets is thickly set with low, Hut, wartlike 
projections colored a velvety brown. These warts increase in 
size from the margin, where they average a few millimeters in 
diameter and are most irregular in shape and deep in color, to 
the region of the exumbrella internal to the ring canal, 
where they reach a diameter of 20 millimeters or, where elong- 
ated, a length of 30 millimeters, and are more lightly colored 
and more elevated. This color fades out in preserved specimens 
but the warts remain conspicuous. These thickset brown spots 
give the only color to the bell, which is transparent white, the 
canals being slightly opaque white and the gonads, which pro- 
trude widely from the subgenital ostia of the adult, are opaque 
white in young specimens and a beautiful pale violet shading 
into pale pink in the adult. 
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The 8 rhopalia are small but distinct and have a porcelain- 
white color in life. There is a very small exumbrellar sensory 
pit and a distinct subumbrellar shelf. (See fig. 1.) 

The marginal lappets are very thin and fragile and quite 
transparent, the canal system not extending into them. There 
are 6 velar lappets in each octant, the 2 lying next the ocular 
lappets being smaller than the other 4. The lappets present 
only a slight convexity and in large specimens are hardly to be 
made out distally. They are separated on the exumbrellar sur- 
face, however, by distinct, broad and deep grooves which are 
marked by the absence of the warts and the brown color of the 
remainder of the exumbrella. In the largest specimen there 
appear, in the center of many of these grooves, small rudi- 
mentary lappets marked by a slight distal projection and a very 
small area of brown color. 

The mouth-arm disk which is 4-sided has a width of 45 milli- 
meters in the figured specimen. Each mouth-arm pillar (two 
united mouth arms) has a diameter of 20 millimeters where it 
joins the mouth-arm disk, and a minimum diameter of 10 milli- 
meters between the subgenital ostia which have a width of about 
30 millimeters, or 8 times that of the pillars which separate them. 
The subgenital porticus is unitary. 

The mouth arms, which in the figured specimen are about 
70 millimeters long, exclusive of. the terminal clubs, are very 
narrow externally and flat in the radial plane, the fleshy, un- 
branched portion being 20 millimeters broad and only 7 milli- 
meters thick. The outer surface is bare for about 50 millimeters 
after which the arm is dichotomously branched once and each 
branch twice dichotomously divided again. The inner surface 
of each branch and of each arm is also alternately branched. 
The mouths surrounded by tiny tentacles are scattered rather 
sparsely on the inner and lower surfaces of the minor branches. 
Scattered between the mouths and most numerous near the cen- 
ter of the disk are very small, slender, delicate filaments, and 
projecting from the tip of each arm, giving it an appearance quite 
different from more typical RMzostomata dichotoma , is a term- 
inal club having a length of about 85 millimeters. This club, 
which has a surface color of light diffuse brown, is covered with 
low nematocyst-bearing warts and contains a continuation of 
the main canal of the arm at least half the diameter of the club 
and showing, like all the canals of the mouth arms, the clear 
purple color which gives this medusa a most beautiful and dis- 
tinctive appearance. 
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In the large specimen referred to above, the mouth -arm disk 
is approximately 150 millimeters in diameter, the suhgenital 
ostia have a maximum aperture of about 180 millimeters, and 
the mouth-arm pillars show a minimum diameter (at the center 
of the subgenital ostia) of about 05 millimeters. The mouth 
arms are about 340 millimeters long, the undivided portion being 
about 280 millimeters long*. The ileshy, unbrauehed port ion is 
about 60 millimeters broad and 17 millimeters thick. The 
mouth-arm club is distinctly pedunculated, more than 150 milli- 
meters in length (all are imperfect) and about 12 millimeters 
in diameter. The proximal half of its central canal is a mottled 
brownish purple, the distal half of the purple color characteristic 
of the mouth-arm canals of the species. 

The canal system consists of 16 broad, radial canals : 8 ocular 
canals which run to the margin and bifurcate at the base of the 
sense organ (see fig. 1), and 8 interocular. The interocular 
canals end at the ring canal, which is very broad and distinct 
and is connected externally to the canal network of the margin 
by several small branches in each octant (7 in the specimen 
figured), and gives off internally between each 2 radial canals 
(that is, 2 in each octant) a single, broad and very short, blind 
diverticulum. The interocular canals are considerably larger 
than the ocular canals which are narrowed proximal ly. 

The muscles are poorly developed, not being visible externally. 

I have named this strikingly beautiful medusa after Prof. 
W. R. Shaw, of the department of botany, University of the 
Philippines, who collected the first perfect; specimen (figured 
here) and whose untiring interest in collecting specimens from 
Pasay beach is responsible for much of the data in this paper. 
While this paper was with the printer, Mr. lliiario A, Uoxas, 
assistant in the department of zoology, collected the splendid 
specimen referred to above. 

Genus COTY10RHI20IBES novum 

Generic diagnosis. — -Rhizostomata dichotoma with 8 simple 
bifurcated mouth arms, the terminal branches of which branch 
pinnately. Subgenital portions unitary, 8 marginal sense organs 
with or without ocelli and exumbrellar sensory pits, 8 large rho- 
palar canals and many small, anastomosing, interocular canals. 
No radial muscles. Strong circular muscles interrupted in the 
8 principal radii. Circular canal small or absent. Bell high 
and dome-shaped, without a central dome-shaped region as in 
Cotylorhiza . 
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Type species, Gotylorhiza pacifica Mayer, 

Cotylorhizoid.es pacificus (Mayer) emend. 

Gotylorhiza pacifica Mayer, Pub. Carnegie Inst, Washington 212 
( 1915 ) 185 . 

Bell deeply dome-shaped, reaching a diameter of 300 milli- 
meters and a depth nearly as great. Exumbrella covered with a 
mosaic of faint diffuse brown due to large numbers of minute 
brown spots, apparently clumps of Zoochlorelke (unicellular sym- 
biotic algas). In formalin specimens this color fades out en- 
tirely, and in alcohol specimens it remains as a mosaic of frosty 
white. A band extending from the inner ends of the velar clefts 
to about the middle of the velar lappets is a dull blue in some 
living specimens, due to the blue color of the canal network 
of that area. The exumbrella is more or less regularly marked 
by porcelain-white spots which have a characteristic appearance, 
due to their being pear-shaped with the swollen portion sub- 
merged; only the smaller end appears on the surface, where it 
simulates the opening of a gland, being transparent in the center. 
This transparent spot which simulates the opening is surrounded 
by a porcelain-white area, this by a transparent area, this by an 
area of diffuse brown, and this finally by an opaque white zone. 
These spots are about 5 to 10 millimeters apart on the surface, 
have a surface diameter of about 1 millimeter, and are from 2 to 
4 millimeters in diameter at their widest point, which is usually 
internal. Toward the periphery these spots become more ir- 
regular, often larger, and sometimes more numerous. The 
exumbrella is also covered with minute cone-shaped papillae. 

Each of the 8 sense organs shows a single, large, brown ocellus 
which, fades out in formalin. Above each sense organ is a small, 
but deep, exumbrellar sensory pit. 

The rhopalar canals are large and distinct; the numerous in- 
terocular canals which anastomose freely with each other and 
with the ocular canals are much smaller than the ocular canals. 
The ring canal, while small, can be demonstrated by injection 
or dissection. 

There are no radial muscles. The strong circular muscles 
extend to the bases of the mouth-arm pillars and are interrupted 
in the rhopalar areas, completely so internal to the ring canal 
and nearly so external to it. 

The subgenital ostia are about one and a half times as wide as 
the mouth-arm pillars and have a convex lower border. In a spec- 
imen, 200 millimeters in diameter, the mouth-arm disk had a 
diameter of 110 millimeters; the perradial mouth-arm pillars 
were 40 millimeters across, and the subgenital ostia, 60. 
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The floor of the stomach is reenforced by four perradial thick- 
enings corresponding to the wails separating the subgenital 
portici in forms such as Gotylorhiza. 

Besides the numerous, small, pedunculated, knobbed appen- 
dages, the mouth arms bear large, rather stiff clubs which break 
off on lifting the medusa: from the water. The club at the. 
distal end of each mouth arm is very long and of a solid con- 
sistency. Proximally it is transparent and spindle-shaped, 
narrowing distally before it expands to form a three-sided, dart- 
shaped region, which is frosted white proximally and grayish 
green distally and contains very powerful nematoeysts, able to 
pierce the skin of the palm of the hand. They evidently con- 
tain no poison, however, as they cause no itching or burning 
sensation. These clubs contain anastomosing canals like those 
of Mastigias. 

The mouth arms are short, fleshy, and thick and show window- 
like openings in the lateral membranes like those of Mayers 
Gotylorhiza pacifica (placed here in Cotylorhizo idee ) and Loho* 
nema. The mouth arms of a specimen measuring 200 milli- 
meters in diameter (in preservation) were 80 millimeters in 
length, the upper arm being 20 millimeters long. 

This very large and striking medusa is common in Manila 
Bay at apparently irregular intervals. The specimens upon 
which this description is based were collected by Doctor Shaw in 
May of 1918. I found them common among the more numerous 
Lobonemse at that time. They appear to be very sluggish, their 
sting is negligible, and, having no long, flexible, nomatocy, st- 
armed appendages (like the tentacles of CMropsalnuus, the 
tentacles and oral lobes of Dact-ylometm , and the filaments of 
Loh enema) and being very conspicuous, they are seldom, if ever, 
a source of annoyance to fishermen or bathers. 

Mayer's description of Gotylorhiza pacifica was made from a 
single mutilated specimen. While the forms here placed in 
that species differ from the description of C. pacifica in certain 
points, most strikingly in the presence of exumbrellar sensory 
pits and ring canal, I am inclined to attribute these differences 
to the poor condition of Mayer's specimen. A reexamination of 
the type in the light of our present knowledge would probably 
show it to be in agreement with the above description. If not, 
the form described here must be considered as a new species, for 
which I propose the name Cotylorhizoides punctatm because of 
the striking porcelain-white spots which characterize this form. 

I was at first inclined to consider this a new species until a 
reexamination of the type of C, pacifica showed otherwise; but 
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this leads to a very unpleasant situation exemplified by the two 
species of Lohonema , which will be discussed later. 

The present description from living material has added many 
points not discernible in fixed material, such as the presence of 
an ocellus in the sense organ which fades out in formalin mate- 
rial, the remarkable coloration of the exumbrella, and the pres- 
ence of the long, characteristic mouth-arm clubs which break 
off when the medusa is taken from the w.ater. 

Mayer (1915, p. 187), speaking of Cotylorhiza pad flea, says: 

It differs from Cotylorhiza tuberculata in having no radial-muscles, and 
in the circular muscles being interrupted in the 8 principal radii. The sub- 
genital ostia and arm-disk are larger and the appendages of the mouth- 
arms smaller and fewer than in C. tuberculata. Moreover, the peculiar 
window-like openings in its mouth-arm membranes at once distinguish this 
species. 

These distinctions are indeed of such a nature that if one felt so in- 
clined a new genus could be established to receive this medusa. I believe, 
however, that its relationships will be more clearly indicated by placing 
it in the genus Cotylorhiza, within which it forms a well-marked species. 

In view of the additional differences here brought out such 
as the presence of an exumbrellar sensory pit, an ocellus, a ring 
canal and the large, distinctive, mouth-arm clubs, it becomes 
necessary to erect a new genus to receive this very characteristic 
species which, while it resembles Cotylorhiza in certain points, 
differs from it very widely in many important characters. This 
resemblance I have indicated in the name Cotylorhizoides. 

IMMATURE FORM OF COTYLORHIZOIDES PACIFICUS (FIG. 4) 

A small medusa measuring in the specimens seen from 20 
to 30 millimeters in diameter is present in small numbers in 
Manila Bay at irregular intervals. In its superficial appearance 
it resembles Mastigias papua, having the same brownish color 
of the bell and a terminal club on each mouth arm predominantly 
purple in color. 

More careful examination shows it to agree in generic char- 
acters with Cotylorhizoides, and to differ from Cotylorhiza paci- 
fica only in characters which might well be due to immaturity. 
The points in which it differs are the lack of the white spots 
which characterize the adult Cotylorhiza padfica and the ab- 
sence of the pedunculated clubs on the mouth arms. 

. The number and arrangement of the marginal lappets are 
those characteristic of Cotylorhiza padfica; that is, in each 
octant, a pointed ocular lappet, two single velar lappets, two 
double velar lappets, two single velar lappets, and a single ocular 
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lappet, making* ten in all if the individuals of the double lappets 
are counted. 

The sense organ appears large and shows a distinct brown 
ocellus which does not fade in formalin as does that of the 
adult. The small but deep exumbrellar pit agrees with that of 
the adult Cotylorhiza pacified. 

The terminal mouth-arm clubs of the immature To son are 
nearly as long as the mouth arms; these clubs are purple, except 
at the somewhat swollen, three-sided distal region, where they 
are frosty white. 

That these are immature forms is shown by the absence of 
well-developed gonads, the small size, the large size of the sense 
organs and ocular lappets in proportion to the size of the velar 
lappets, and the fact that at the inner base of each mouth-arm 
pillar there is often found a portion of the original central 
mouth as yet unclosed. 

SYSTEMATIC POSITION OF AN OM ALORHI55 A AND COTYLORIlIZOiDES 

The two new genera of Rhizostomata dichotoma > here de- 
scribed but emphasize, as Mayer has already pointed out, that 
we are not dealing with a sharply defined group. He states 
(1910, p. 663) : 

There is no sharp line of demarkation between the RfUzoatomata dicho- 
toma, with mouth-arms V-like in cross-section and the Rhizostomata trip - 
tern wherein the arms are Y-shaped in cross-section. 

He points out that further means of differentiation are the 
strong radial and weak circular muscles and the absence of the 
ring canal in Rhizostomata dichotomy. In Cotylorhizoides, how- 
ever, there are very strong circular muscles, no visible radial 
muscles, and a ring canal. The only char- 
acters left to place it among the Rhizos- 
tomata dichotoma, are the division of the 
mouth arms and the arrangement of the 
mouths upon the mouth arms, A. glance at 
fig. 4, which is a very true representation 
of the appearance of an immature speci- 
men of this species, will show how striking- 
ly it simulates the appearance of the Rhizos- 
tomata triptera , particularly Mastigias 

of Colylorhizoides pacifism with which it is very apt to be confused. 

(Mayer), x i. Indeed, a study of this species seems to 

show a much greater affinity to Mastigias with its club-shaped 
appendages terminating the mouth arms, its numerous anasto- 
mosing interradial canals, its large subgenitai ostia, its ring 
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canal, and its circular muscles than to Cotylorkiza and the other 
genera of the Rhizostomata dichotoma . 

Much more so is this true in the case of Anomalovhiza . Here 
even the branching of the mouth arms is difficult to homologize 
with the other Rhizostomata dichotoma , since they branch di- 
chotomously only near the tip, and the axial canal is continued 
downward into the terminal club. Here also there are no other 
characters to place it with this group. On the other hand, how- 
ever, it is equally hard to place it among the Rhizostomata trip - 
iera on the basis of its mouth arms. Indeed, it is because of this 
anomalous condition of the arms that I have given it the generic 
name Anomalorhiza . 

Rhizostomata triptera Vanhoffen, sensu Maas, 1903 
Genus CATOSTYLUS L. Agassiz, 1862 
Catostylus purpuras Mayer. 

Catostylus purpurus Mayer, Medusae of the World 3 (1910) 671, 
fig. 412; Light, Philip. Journ. Sei. § I) 9 (1914) 207; Mayer, Pub. 
Carnegie Inst. Washington 212 (1915) 187. 

This is the commonest jellyfish of Manila Bay. Its bell, vary- 
ing in color from deep brown to black through purple, is to be 
seen at practically all seasons of the year dotting the shallower 
waters of the bay and its tidal streams and creeks (esteros) . 

In a former note 2 I spoke of this medusa as not being capable 
of administering a sting of any severity. Statements on the 
part of bathers that the sting was severe when the mouth arms 
of the medusse came into firm contact with the body led me 
to experiment on myself. I rubbed the mouth arms of a large 
specimen across the back of my wrist. There was no immediate 
severe stinging sensation as is the case with Lobonema , but it 
was more intense and of longer duration. I quote from my 
notes : “The area soon became very red and hot with a pronounced 
stinging and burning sensation. This was relieved somewhat 
by application of ammonia but much more so by pbwdered sodium 
bicarbonate. The relief was only temporary and numerous ap- 
plications were necessary. Although the burning sensation 
passed away after a few hours the area was still sore some 
twelve hours later. About three hours after the sting the bones 
and joints began to ache as in dengue fever, and this was accom- 
panied by a dull but persistent ache over the kidneys and a dull 
headache. After taking 10 grains of aspirin the symptoms were 
much alleviated. 5 ' 


4 Philip. Journ. Sci. § B 3 (1908) 329. 
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One interesting thing noted about this medusa was its ability 
to free its nematocysts or its poison on being handled or moved 
about by the waves. This is particularly noticeable when speci- 
mens are lifted from the water and returned. Persons standing 
in the water within a radius of five feet experience a most un- 
pleasant, but merely temporary, burning and itching sensation 
on those parts of the body at the surface even though covered 
with a bathing suit. I am told that when these forms are 
numerous bathing becomes unpleasant along the exposed water 
front, due to the release of this poison or the nematocysts by 
the medusae which are beaten about in the surf. 

IMMATURE FORMS 

This species evidently completes its life cycle in the bay since 
very small forms are abundant at times. Several collected by 
Doctor Shaw in June, 1920, show interesting stages in develop- 
ment. The smallest of these is 7 millimeters in diameter. The 
central mouth is just closing, being closed at the center with the 
four corners still open. Three of the four corners of the mouth 
have begun to bifurcate forecasting the 8-armed condition of the 
adult. Along each side of the gutterlike furrows which repre- 
sent the open portion of the mouth is a single row of tentacles. 

The centripetal vessels are represented by but a single short, 
blind canal between each two radial canals and unconnected with 
either radial canal. In this stage Catostylus which in the adult 
condition has its centripetal vessels communicating with all 16 
radial canals, and Acromitus which in the adult form, has its 
centripetal vessels joining only with the 8 rhopalar, would prob- 
ably be indistinguishable. However, in a specimen IS millime- 
ters in diameter, the centripetal vessels join the 8 adradial 
canals, while in Acromitus they join the 8 rhopalar canals and 
not the adradials. In specimens of 20 millimeters or more in 
diameter the centripetals anastomose with all the radial canals, 
as in the adult. 

Genus MASTIGIAS L. Agassiz, 1862 
Mastigias paptia (Lesson) L. Agassiz. 

Cephea papua Lesson, Voyage de la Coquille, Zooph. (1829) 122, pi 
11, figs. 2, 3. 

Mastigias paptia L. Agassiz, Coat. Nat, Hist. U, S. 4 (1862) 152; 
Mayer, Medusae of the World 3 (1910) 678, fig. 415; Light, Philip. 
Journ. Sci, § D 9 (1914) 209; Mayer, Pub. Carnegie Inst. Wash- 
ington 212 (1915) 193. 

This ubiquitous medusa of oriental waters is here reported 
from Manila Bay for the first time where it appears to be present 
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at frequent intervals but in small numbers. Two specimens col- 
lected by Doctor Shaw at Pasay beach in June, 1918, agreed with 
my description (1914). 

Genus LOBONEMA Mayer, IS 10 
lobonema mayeri Light 

Lobonema mayeri Light, Philip. Journ. Sci. § 1) 9 (1914) 217, figs. 7-9. 

This specihc name was given in 1914 to a medusa common in 
Malampaya Sound, Palawan, in May, 1918, which differed in 
several important points from L. smithii as described by Mayer 
from Manila Bay in 1910. These differences combined with the 
different habitat seemed to make it certain that the two were 
distinctly different regional species, although I had not had the 
opportunity of examining specimens of Lobonema from Manila 
Bay. 

On examining Lobonema from Manila Bay in 1918 I was 
greatly surprised to find that it agreed in all important details 
with my description of L, mayeri rather than with Mayer's L. 
smithii as I had expected. 

The question at once arises, Are these the same species or 
separate ones ? Unfortunately, this question cannot be answered 
until after a careful reexamination of the type and comparison 
with specimens of Lobonema mayeri , and perhaps not definitely 
then. 

I am inclined to believe, however, that the characters 'which 
seemed to mark Lobo?iema smithii as distinctly different from L. 
mayeri were due to a great extent to the condition of the material 
from which the diagnosis was made. Mayer's description was 
based on a “quadrant” of a perfect specimen, and two imperfect 
specimens. The chief outstanding difference between the two 
species was that L. smithii had but 8 sense organs while L. mayeri 
has from 12 to 16, usually about 14. This may be accounted for 
by Mayer's “quadrant” having been less than one-fourth of the 
entire medusa and also by its having been that part of the bell 
in which the sense organs were least numerous, for the distribu- 
tion of sense organs is often unsymmetrieal. In a number of 
specimens I have seen two sense organs nearly side by side, 
giving the appearance of having arisen by fission. This dif- 
ference in the number of sense organs could not be due to the 
immaturity of Mayer's specimens since several specimens less 
than half as large as his showed 14 sense organs. While, there- 
fore, I believe that Lobonema smithii and L. mayeri are prob- 
ably the same species, or at most varieties, I have no scientific 
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basis for reducing L. mayeri and we must await a reexamination 
of the type to settle this unpleasant tangle. It was to avoid 
another such situation that I refrained from giving a new speci- 
fic name to our common Manila Bay Coiylorhizoidex. 

Lobonema mayeri is one of the commonest jellyfishes of Ma- 
nila Bay, being present at intervals from May to September of 
every year, and perhaps at other times. It is the largest, most 
striking, and most beautiful jellyfish of the bay. 

Its colors vary between wide limits. Some specimens are uni- 
form opaque white; others show increasing amounts of pink and 
purple in gonads and mouth amis. The Manila Bay specimens 
never seem to reach the brilliance of color characteristic of those 
of Malampaya Sound. Several specimens were noted, however, 
in which the peripheral canal system was picked out in deep pur- 
plish blue. 

The very thin stomach floor protrudes from the subgenital 
ostia in life. The tentacle-like lappets are entirely non con trac- 
tile. The bell is somewhat less than a hemisphere in relaxation, 
and considerably more than a hemisphere in contraction. The 
lappets undergo continuous beating movements due to the alter- 
nate contraction and relaxation of the bell. At complete relaxa- 
tion they lie extended backward over the upper part of the mouth 
arms. On contraction of the bell they are drawn forward and 
inward, and on relaxation are thrown outward and finally come 
to rest extended backward as before. 

The little Carangid fishes are always present in great numbers 
in and around these medusae apparently suffering no harm from 
the heavily armed mouth-arm appendages. The mouth arms (in 
the region of the mouths, and mouth-arm filaments) are able to 
administer a most unpleasant but not serious sting. It raises 
a welt, white at first, later becoming red, which disappears in a 
short time, a few hours at the most. The arm clubs, which are 
rather large, are invisible in the water. 

lobonema smithii Mayer, 1910. 

Lobonema smithii Mayer, Medusae of the World 3 (1910) 688, figs. 

417, 418; Pub, Carnegie Inst. Washington 212 (1916) 196. 

As stated above, this species was based on material from Manila 
Bay collected by the Albatross. Since then no specimens agree- 
ing with Mayer's description have been found and it seems prob- 
able, for reasons given above, that there is a single species of 
Lobonmia, L. smithii , the diagnosis of which would therefore be 
changed to admit the forms described by me under the name 
L. mayeri . 
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Rhizostomata lorifera Vanhoffen, 1888 
Genus THYSMG3TGMA L. Agassiz, 1862 
Tlxysanostoma thysaxmra Haeckel. 

Thysanostoma thysanura Haeckel, System der Medusen (1880) 625, 
taf. 38, figs. 1-9. Mayer, Medusae of the World 3 (1910) 692, fig. 
420: Pub. Carnegie Inst. Washington 212 (1915) 197. 

This medusa is known from Manila Bay from two perfect 
specimens collected by Dr. Shaw, one in the summer of 1919, 
and the other in July of 1920. They agree closely with Mayer’s 
description in “Medusae of the World.” 




ILLUSTRATIONS 

[Drawings by M. Ligaya.] 

TEXT FIGURES 

Fig. 1. A sense organ of Anomalorhiza shawi gen. et sp. nov., as seen from 
the subumbrellar side showing the subumbrellar shelf. X 6. 

2. A quadrant of Anomalorhiza shawi gen. et sp. nov. in subumbrellar 

view, showing canal system, subgenital ostium, etc. X 1. 

3. Anomalorhiza shawi gen. et sp. nov. x 0.5. Two mouth ar ms have 

been cut away in front. (The specimen was very much relaxed 
and the bell is much deeper in life.) 

4. Immature individual of Cotylorkizoides pacificus (Mayer) . Natural 

size. 
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NEW PHILIPPINE MORACEAE 
By Elmer D. Merrill 

Director and Botanist , Bureau of Science, Manila 

The present paper consists chiefly of the descriptions of twenty- 
two presumably new species of Moraceae, although notes on a 
few previously described forms are included. Of the new species 
two belong in the genus Arto carpus, one in Conocephalus, one in 
Cudrania, and the remainder in the genus Ficus . Artocarpus 
superba Becc., previously known only from Borneo, is here re- 
corded from Mindanao and Basiian, while the genus Gymnarto - 
carpus is first credited to the Archipelago by the transfer to it 
of Artocarpus woodii Merr. Ficus crininervia Miq. is recorded 
for the first time from the Archipelago. 

ARTOCARPUS Forster 
ARTOCARPUS ACUM1NATISS3MA sp. nov. 

Arbor circiter 10 m alta, plus minusve hirsuta; foliis oblongis, 
chartaceis, integris vel sursum minute dentieulatis, usque ad 85 
cm longis, basi leviter cordatis, apice iongissime tenuiter caudato- 
acuminatis, nervis utrinque circiter 20, subtus perspicuis ; recep- 
taculis laevis, ovoideis, saltern 3.5 cm diametro, anthocarpiis 
planis, indistinctis, seminibus subglobosis, circiter 1 cm diametro. 

A tree, about 10 m high, the branehlets, petioles, and lower 
surfaces of the leaves distinctly hirsute with short, spreading, 
more or less scattered hairs. Branches dark-brown, glabrous, 
the ultimate ones 4 mm in diameter or less. Leaves oblong, equi- 
lateral, chartaceous, 30 to 35 cm long, 9 to 12 cm wide, entire, 
or distantly and minutely denticulate in the upper part, base 
rounded distinctly but slightly cordate, apex very long caudate- 
acuminate, the acumen up to 4 cm long, acute; the upper surface 
brown and shining when dry, glabrous except the more or less 
pubescent midrib ; petioles about 1 cm long. Receptacles axillary, 
solitary, ovoid, at least 3.5 cm in diameter, the peduncles 6 to 7 
cm long. Anthocarps numerous, but few maturing seeds, their 
tips plane, indistinct, less than 1 mm in diameter, forming a 
smooth fruit. Seeds subglobose, about 1 cm in diameter. 
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Luzon, Tayabas Province, Hinobaan, For. Bur. 22777 DcMr.ni 
6Z Rosario , September 28, 1913, in dense forests, altitude 240 
meters, locally known as cubL 

A very characteristic species at once distinguished trom all 
other Philippine forms by its vegetative characters and its ample, 
entire or but obscurely denticulate, long caudate-acum male, equi- 
lateral leaves, which are cordate at the base and hirsute on the 
lower surface. 

ARTOCARPUS PINNATISECTA sp. nov. 

Arbor alta, ramulis stipulisque exceptis glabra ; foliis cireiter 
50 cm longis, pinnatisectis, coriaceis, segmentis lanceolatis, acu- 
minatis, cireiter 20 cm longis; inllorescentlis o cylindraceis, 
axiliaribus, solitariis, cireiter 10 cm longis, 3 cm diametro; sii- 
pulis coriaceis, 20 ad 26 cm longis, extus dense ciliato-villosis ; 
fructibus cylindraceis. 

A tall tree, glabrous except the younger parts and the stipules, 
the ultimate branchlets terete, very stout, 1.5 to 3 cm in diameter, 
dark reddish-brown, marked with prominent petiolar and stipular 
scars, ciliate-beardecl below r the petioles and stipules, otherwise 
glabrous. Leaves oblong to oblong-ovate in outline, about 50 cm 
long, nearly glabrous, coriaceous, pinnately divided into about 
15 segments, the sinuses narrow, extending nearly or quite to the 
midrib, the segments lanceolate, entire, sharply acuminate, 
straight or somewhat falcate, ascending, about 20 cm long, 1,5 
to 3 cm wide, the midrib and nerves somewhat pubescent; pet- 
ioles very stout, 10 to 12 cm long; stipules lanceolate, coria- 
ceous, 20 to 26 cm long, acuminate, inside brown and glabrous, 
outside rather densely eiliate-villous with, long, rather soft, 
shining, brownish or grayish hairs. Staminate inflorescence 
axillary, solitary, cylindric, about 10 cm long, 3 cm. in diameter, 
rounded at both ends, the peduncles stout, 3 to 4 cm long, glabrous 
or somewhat eiliate-villous. Immature fruits cylindric, about 15 
cm long, 4 cm in diameter, the tips of the anthoearps ovoid, about 
2 mm long and 1.5 mm wide, blunt, densely verruculose. 

Luzon, Tayabas Province, Mount Cadig, Bur. Sei. 20789 Escri - 
tor (type), March 9, 1913; Camarines Province, Paracale, Bur ; 
Sci 88 58 6 Ram, os & Edano. Mindanao, Davao Subprovince, 
For. Bur. 27751 Cruz. 

A very striking species in the group with Artocarpus communis 
Forst, characterized by its long, eiliate-villous stipules and es- 
pecially by its pinnately divided leaves, the numerous, narrow, 
lanceolate segments, and the equally narrow sinuses which extend 
auite or nearly to the midrib. 
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AR7GCARPUS SUPER BA Becc. Nelle Foreste di Borneo (1902) 625. 

Mindanao, Zamboanga Subprovince, mountains back of Zam- 
boanga, Merrill 8280 , December 6, 1911, in forests, altitude about 
400 meters; Port Banga, For . Bur. 9162 Whitford & Hutchinson . 
Basil an, For. Bur. 8989 Hutchinson. 

A very interesting addition to the rather meager list of species 
known only from the Philippines and Borneo. Although the 
Mindanao specimens are sterile, there appears to be no doubt 
as to the identity of the Bornean and Philippine plants. So far 
as the material goes, it agrees with Beccari’s description, and 
with specimens from Sarawak in the herbarium of the Bureau of 
Science, Foxivorthy 3 jM. The local name is given as pikpiicuag 
(Sulu). 

CONOCEPHALUS Biume 
GONOCEPHALUS MOLLIS sp. nov. 

Frutex scandens subtus f oliis molliter pubescens ; foliis ofolon- 
gis, integris, late oblongis, usque ad 27 cm longis, basi rotundatis, 
apice acutis vel acuminatis, nervis utrinque circiter 15, subtus 
dense pubescens, supra cystolithis numerosissimis instructis; 
inforescentiis $ diffusis, dichotomis, usque ad 27 cm latis, ca- 
pitulis nurnerosis, 4- ad 8-floris. * 

A scandent shrub, the ultimate branches about 1.5 cm in 
diameter, the young branchlets, inflorescences, and especially the 
lower surfaces of the leaves softly pubescent. Leaves charta- 
ceous, broadly oblong, about 27 cm long, 16 cm wide, entire, base 
rounded, apex acute to acuminate, dull, of the same color, and 
greenish-olivaceous on both surfaces when dry, the lower surface 
softly and densely pubescent, the upper surface uniformly and 
densely covered with cystoliths, the cystoliths scattered and ra- 
diate ; lateral nerves about 15 on each side of the midrib, prom- 
inent; petioles about 8 cm long. Male inflorescences axillary, 
solitary, diffuse, repeatedly dichotomous, in anthesis up to 27 cm 
wide, short-peduncled, pubescent with scattered hairs, the very 
young ones with numerous, concave, imbricate, pubescent bracts 
about 1 cm in diameter, Male flowers numerous, all sessile, borne 
on the ultimate branchlets, usually a solitary sessile flower at the 
ultimate fork, with two lateral, peduncled heads of from 4 to 6 
flowers each. Perianth about 1.7 mm long, 4-toothed or lobed. 
Stamens 4, about 2 mm long, the anthers erect in bud. 

Samar, Ambalete, Bur. Sci. 17582 Ramos, April 7, 1914, in 
damp forests, the flowers white. 

A very characteristic species, at once distinguished by its 
leaves being softly and densely pubescent on the lower surface, 
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the upper surface being densely and uniformly covered with ra- 
diate and scattered cystoliths ; its very diffuse, repeatedly dichot- 
omous male inflorescences; and the peculiar disposition of the 
flowers, a solitary sessile one at each ultimate fork, the others in 
small few-flowered heads. 

CU DRAM I A Trecul 
CUDRANIA GRAND1FOLSA sp. nov. 

Frutex scandens, glaber, vel ramulis junioribus leviter adpresse 
pubescens; foliis chartaceis vel subcoriaceis, elliptieis, usque ad 
15 cm longis, breviter acuminatis, basi acutis ad rotundatis, ner- 
vis utrinque 6 ad 8, perspicuis; fructibus globosis, densissime 
puberulis, in siccitate 1 ad 2 cm diametro. 

A scandent glabrous shrub, or the younger branchlets spar- 
ingly appressed-pubescent. Branches terete, in the specimens 
examined unarmed, pale-brownish, shining, minutely lenticcllate. 
Leaves chartaceous to subcoriaceous, elliptic, olivaceous, some- 
what shining', the larger ones up to 15 cm long and 8 cm wide, 
the^lower surface paler than the upper, apex rather prominently 
acuminate, the acumen often short, abrupt, base acute to 
rounded ; lateral nerves 6 to 8 on each side of the midrib, prom- 
inent, curved-ascending, anastomosing, the reticulations dis- 
tinct; petioles 1.5 to 2 cm long. Fruits globose, axillary, solitary 
or in pairs, when dry 1 to 2 cm in diameter, their peduncles 5 
mm long or less, grayish-brown when dry, densely and uniformly 
puberulent. 

Mindanao, Surigao Province, Placer, Wenzel 1888 , My 11, 
191 6, in forests, altitude about 150 meters. 

A species manifestly allied to Cudrani a jamnensis Tree., from 
which it is distinguished by its much larger leaves. 

GYMNARTOCARPUS Boerlage 
GYMNARTOCARPUS WOODS! (Merr.) comb. nov. 

Artocarpus ivoodii Merr. in Philip. Journ. Sci. 3 (1908) Bot. 221; 

Elm. Leafl. Philip. Bot. 2 (1909) 623. 

This species is manifestly referable to the genus Gymnartocar- 
pus, in which it is here placed, and is very closely allied to the 
Javan G . venenosa (Zoll.) Boerl, the type of the genus, 1 In fact, 
a critical examination of a large series of Javan and Philippine 
specimens may show that the two species are identical. I have 


1 Ic. Bogor. 1 (1897) 73, t 25, 26. 



1Ss 1 Merrill: Neiv Philippine Moraeeae gg 

not only the descriptions and figures of Gymmvtocarpus vene- 
nosct (Zoll.) Boer!., hut also botanical specimens with immature 
capitula and with portions of a mature fruit, from specimens 
cultivated in the Botanical Garden at Buitenzorg. The Philip- 
pine material seems to differ constantly in its longer-peduneled 
capitula, its sharply acuminate leaves, not acuminate and retuse 
as in the Javan specimens. Gymnartocarpus ivooclii is repre- 
sented by the following material : 

Luzon, without definite locality, Loher 6946: Cagayan Pro- 
vince, For . Bur. 6650 Klemme: Zambales Province, For. Bur. 
6080 Aguilar; For. Bur . 6831 Curran: Bataan Province, For. Bur. 
12942 Alvarez, For. Bur. 17584, 17599 Curran: Laguna Province, 
For. Bur. 11993, 15382 Tamesis, Bur. Sci. 12392 McGregor, For. 
Bur. 11652 Whit ford: Camarines Province, Ahern 41, 281. Min- 
doro, Mount Halcon, Merrill 5557 , For. Bur. 8763, 8783 Merritt 
Leyte, Bur . Sci. 15184 Ramos . Bugas, Merrill 5259 (type). 

The species is known in Laguna as anubing-cagyos and anu- 
bing-na-nangca; in Bataan as malananca and sulipa; in Zambales 
as pongi; and in Cagayan as buratu . There is no record that 
the sap is at all poisonous. 

FICUS Linnaeus 

FICUS ELL1PT5FOLIA sp. nov. § Urostigma. 

Arbor circiter 15 m alta, ramulis receptaculisque exceptis 
glabra; foliis ellipticis, coriaceis, utrinque rotundatis, usque ad 
12 cm longis, petiolatis, nervis utrinque circiter 7, subtus per- 
spicuis ; receptaculis axillaribus, sessilibus, solitariis, ebracteatis, 
ellipsoideis, 3.5 ad 4 cm longis, extus perspicue adpresse setoso- 
hirsutis. 

A tree, nearly glabrous, the branches terete, wrinkled when 
dry, pale reddish-brown, glabrous, the branchlets more or less 
appressed-hirsute with stiff brownish hairs. Leaves alternate, 
elliptic, coriaceous, rather pale when dry, 9 to 12 cm long, 4.5 
to 6 cm wide, entire, usually subequally rounded at both ends, 
or the base somewhat narrowed, the apex sometimes merely 
blunt; lateral nerves about 7 on each side of the midrib, prom- 
inent on the lower surface, looped-anastomosing, the ultimate 
reticulations rather dense; petioles 1.5 to 2.5 cm long. Eecep- 
tacles axillary, solitary, sessile, ellipsoid, 3.5 to 4 cm long, about 
2 cm in diameter, coarsely wrinkled when dry, umbilicus prom- 
inent at the apex, base somewhat narrowed, outside with ap- 
pressed, brownish-yellow, shining, stiff, long, bristle-like hairs, 
the bracts none or very early deciduous. 
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Mindanao,, Zamboanga Subprovince, Copeland $. n., For . Bur . 
9309 Whitford & Hutchinson (type)', January, 1908, in forests, 
altitude 80 meters, 

A species manifestly closely allied to Ficus cueurbiUna King 
of Borneo and Celebes, but with somewhat smaller fruits and 
very differently shaped leaves. A specimen from Mount Ma- 
q ailing with smaller and bracteate fruits may prove to be the 
same species ( Villamil s. n.) . 

FICUS HALL! ERi sp. nov. § Ur os tig ma. 

Arbor alta, receptaculis exceptis glabra ; f oliis coriaceis, oblon- 
gis ad oblongo-ellipticis, laevis, usque ad 18 cm longis, acumi- 
natis, integris, basi acutis vel subacutis, nervis utrinque circiter 
12, subtus perspicuis ; receptaculis a'xillaribus, solitariis vel binis, 
longe pedunculatis, globosis, extus plus minusve ferrugineo- 
hirsutis, circiter 8 cm diametro, basi 8-bracteatis, bracteis trian- 
gular i-ovatis, acutis, circiter 4 mm longis. 

A tall tree, glabrous except the receptacles. Branches terete, 
pale or brownish when dry, much wrinkled, 3 to 6 mm in diame- 
ter. Leaves alternate, smooth, coriaceous, dark-brownish when 
dry, 18 to 18 cm long, 4 to 8 cm wide, oblong to oblong-elliptic, 
entire, rather prominently acuminate, base acute or subacute, 
obscurely S-plinerved, the lateral nerves about 12 on each side of 
the midrib, prominent on the lower surface, spreading, anasto- 
mosing; petioles 2.5 to 8.5 cm long. Receptacles axillary, soli- 
tary or in pairs, globose, about 8 cm in diameter, brown, outside 
somewhat ferruginous-hirsute, the pubescence more or less decid- 
uous; peduncles about 4 cm. long, prominently ferruginous- 
pubescent, bearing at the apex three, pubescent, triangular-ovate, 
acute, about 4 mm-long bracts. 

Mindanao, Zamboanga Subprovince, San .Ramon, Hallier $, n. } 
February, 1904; Surigao Province, Bur. Sci 333 97 Kamos & 
Pas casio. 

This species has already been considered twice by Mr. Elmer a 
but not described, or at least only partly described* He refers 
to Ficus hallieri his No. 10132 from Negros, which I have not 
seen, and No. 11030 from Mindanao, which is probably identical 
with the type, although in our material the receptacles of the 
latter number are apparently quite glabrous. The species is 
manifestly in the F. chrysolepis group, but is readily recognizable 
by its globose, long-pedimeied, more or less ferruginous-pubes- 
cent receptacles. 


3 Leafl. Philip. Bot. 2 (1909) 536; 4 (1911) 1243. 
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FICUS BALETE sp. nov. § Urostigma. 

Arbor glabra, usque ad 15 m alta; foliis alternis, crasse eo- 
riaceis, ellipticis ad oblongis vel obovato-oblongis, integris, apice 
breviter late obtuseque acuminatis, basi aeutis ad rotundatis, pe» 
tiolatis, nervis primariis utrinque circiter 12 quam secundariis 
vix magis distinctioribus ; receptaeulis axillaribus, solitariis, pe- 
dunculatis, ofelongo-ovoideis ad ellipsoideis, glabris, circiter 1,5 
cm longis, bracteis 3, perspicuis, late ovatis, obtusis, patulis, cir- 
citer 6 mm longis. 

A glabrous tree, starting as an epiphyte and soon strangling 
its host, reaching a height of about 15 hi, the branches terete, 
yellowish-brown, wrinkled, the ultimate ones about 5 mm in 
diameter, marked with scars of fallen petioles and stipules. 
Leaves alternate, thickly coriaceous, 7 to 13 cm long, 3 to 6 cm 
wide, elliptic to oblong-elliptic or oblong-obovate, brownish or 
olivaceous when dry, somewhat shining, entire, the apex shortly, 
broadly, and obtusely acuminate, the base acute to rounded, some- 
what 3-plinerved ; primary lateral nerves about 12 on each side 
of the midrib, rather prominent but scarcely more distinct than 
are the secondary nerves, the reticulations distinct, all anasto- 
mosing in a submarginal nerve; petioles 1.5 to 2.5 cm long; 
stipules lanceolate, acuminate, coriaceous, brown, 2.5 cm long. 
Receptacles axillary, solitary, glabrous, red when mature, but 
little wrinkled, hard, oblong-ovoid to ellipsoid, rounded at the 
apex, 1.5 to 1.8 cm long, 1 to 1.3 cm in diameter, the base with 
three, broadly ovate, obtuse, coriaceous, persistent, spreading, 
brown, glabrous bracts about 6 mm long, the peduncles about 
8 mm long. % 

Luzon, Zambales Province, Merrill 2931 , May, 1903, Hallier 
s. n.: Rizal Province, Antipolo, Merrill 1732 , March, 1903, Bur . 
Sci 222 If 6 Ramos : Laguna Province, Mount Maquiling, For . Bur . 
26M9 Catalan , For. Bur . 20124 Forestry School , March, 1913, 
Elmer 18266: Tayabas Province, Guinayangan, Merrill 2033 
(type), 2041 , April, 1903, Bur . Sci. 20869 E senior, March, 1913, 
Bur. Sci 26878 Edaho: Camarines Province, Ahern 193 , 23. 
Mindoro, For . Bur . 8535 Merritt , January, 1908. Panay, Cope- 
land 181 . January, 1904, Bur. Sol 31516 Ramos & Edaho. 

A species, widely distributed in the northern Philippines at low ? 
altitudes, well characterized by its medium-sized, short-peduncled 
receptacles which have three prominent, spreading bracts at the 
base. It is commonly known as balete, but this native name is 
applied to many other species of the section Urostigma . 
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FICUS LAMAOENSIS sp. nov. § UrosMgma . 

Arbor alia, glabra; foliis coriaceis, oblongis ad oblongo-ellip- 
ticis, petiolatis, laevis, usque ad 18 cm longis, late breviter ob- 
tuseque acuminatis, basi subacutis ad rotundatis, nervis utrinqe 
circiter 9, distinctis; receptaculis globes is, sessilibus, circiter 1 
cm diametro, basi 3-bracteatis. 

A tall tree, quite glabrous, reaching a height of at least 25 
m, the branches terete, grayish or reddish-brown when dry, 
wrinkled, 4 to 5 mm in diameter. Leaves alternate, oblong to 
oblong-elliptic, coriaceous, 12 to 18 cm long, 5 to 7 cm wide, 
entire, apex shortly, broadly, and obtusely acuminate, base sub- 
acute to rounded; lateral nerves about 9 on each side of the 
midrib, prominent on the lower surface, anastomosing, the retic- 
ulations distinct; petioles 2.5 to 8 cm long. Receptacles axillary, 
solitary, sessile, globose, orange-yellow when mature, about 1 cm 
in diameter, the basal bracts three, broadly ovate, about 3 mm 
long. 

Luzon, Bataan Province, Lamao River, For. Bur. 2683 (type) , 
2369 Borden, January, 1905, For . Bur. 2316 Meyer , December, 
1904, on forested ridges, altitude about 200 meters. 

A species in the group with Ficus benjamina Linn., but with 
larger leaves and receptacles and strongly differentiated nerves, 
the primary ones being distant and much more prominent than 
are the reticulations. 

FICUS BRUNNEA sp. nov. § Synoecia. 

Frutex glaber 2 ad 3 m altus ; foliis chartaceis vel subcoriaceis, 
in siccitate brunneis, laneeolatis ad oblongo-lanceolatis, usque ad 
13 cm longis et 2.5 cm. latis, integris, utrinque subaequaliter an- 
gustatis, apice acuminatis, basi acutis, nervis utrinque 9 ad 16; 
receptaculis axillaribus, globosis, laevis, breviter pedieellatis, cir- 
citer 1 cm diametro. 

A glabrous shrub, 2 to 3 m high, the branches terete, pale 
brownish-gray, slender, smooth. Leaves alternate, lanceolate 
to oblong-lanceolate, 5 to 13 cm long, 1 to 2.5 cm wide, sub- 
equally narrowed to the acute base and to the acuminate apex, 
entire, smooth, glabrous, brownish and of about the same color on 
both surfaces and slightly shining when dry, chartaceous to sub- 
coriaceous; lateral nerves 9 to 16 on each side of the midrib, 
distant, spreading, not veijz prominent, anastomosing, the retic- 
ulations obscure; petioles 5 to 12 cm long; stipules lanceolate or 
linear-lanceolate, acuminate, about 1 cm long. Receptacles ax- 
illary, solitary, globose, smooth, about 1 cm in diameter, the 
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peduncles about 3 mm long, stout, thickened upward, and with 
three broadly ov&te-subreniform bracts at the apex about 1.2 
mm in length. Male flowers only near the orifice; stamens 1, 
the anthers 0.8 mm long. Gall flowers numerous, sessile to 
pedicelled, the ovaries ellipsoid, 1.2 to 1.5 mm long when mature. 

Samar, Yabong, Phil. PL 1605 Ramos , April, 1914, on for- 
ested slopes; Catubig River, Bur. ScL 24338 Ramos , March, 1916. 

A species characterized by its brownish, rather narrow leaves 
which are subequally and gradually narrowed at both ends. It 
remotely resembles Ficus philippinensis Miq., but is entirely 
distinct from that species. 

FICUS APR ENDfCU LATA sp. nov. § Covellia. 

Arbor usque ad 10 m alta, glabra; foliis alternis, chartaceis, 
ellipticis ad oblongo-obovatis, 10 ad 20 cm longis, basi rotundatis 
ad acutis admodum plus minus ve inaequilateralibus, apice acu- 
minatis, nervis utrinque 8 ad 10, conspicuis; infiorescentiis 
caulinis, e tuberculis magnis usque ad 3 cm diametro, vel ramosis, 
ramis paucis vel numerosis, crassis, usque ad 4 cm longis, 
cicatricibus magnis instructis; receptaculis numerosis, obovoideis 
ad depresso-globosis, in siccitate usque ad 2.5 cm diametro, 
pedunculatis, partibus superioribus bracteis 3 perspicuis, dis- 
tantibus triangulariter dispositis instructis. 

A tree, up to 10 m high, glabrous or nearly so throughout. 
Leaves alternate, chartaceous, elliptic to oblong or somewhat 
oblong-obovate, usually brownish when dry, 10 to 20 cm long, 4 
to 10 cm wide, the base broadly rounded to acute, sometimes more 
or less inequilateral, the apex rather distinctly acuminate, the 
margins entire to undulate or obscurely and irregularly toothed ; 
lateral nerves 8 to 10 on each side of the midrib, conspicuous ; 
petioles 1.5 to 3 cm long; stipules lanceolate, acuminate, de- 
ciduous, about 1.5 cm long. Inflorescences cauline and on the 
larger branches, the receptacles numerous, green, borne on very 
large, stout tubercles up to 3 cm in diameter or the inflorescences 
composed of few to many, very stout branches up to 4 cm in 
length, these marked with numerous large conspicuous scars of 
fallen peduncles. Receptacles numerous, obovoid to depressed- 
globose, when young somewhat pubescent, glabrous at maturity, 
brown, conspicuously rugose when dry and up to 2.5 cm in diam- 
eter, when fresh green and apparently about 4 cm in diameter, 
the apical portion with a conspicuous triangular area varying 
from 1 to 2 cm in diameter and marked by the coriaceous, 
somewhat spreading, broadly triangular bractlike appendages 
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at the corners of the triangle, these appendages quite distinct 
from the areolar bracts ; peduncles up to 2.5 cm. long, each sup- 
plied at the apex with 3 triangular-ovate, acute bracts about 3 
mm long. Fertile female (towers only in one set of receptacles, 
numerous, their pedicels up to 2 mm long; ovary obovoid, in- 
equilateral, about 1.5 mm long; style about as long as the ovary. 
Male flowers only near the orifice in certain receptacles, about 
2.5 mm long, their perianth segments obovate to oblong-obovate, 
about 1.5 mm in length. 

SAMAR, Catubig River, Sablaya 1 (type), Bur. Sci. 24429 
Ramos, February and March, 1916. Mindanao, Surigao Prov- 
ince, Bur . Sci. 34465 Ramos <& Pascasio , April 29, 1919, in damp 
forests at low altitudes, known to the Visayans of Samar as 
tuyokay na digtoy and as tubog. 

A species of the section Covellia well characterized by its large, 
cauline tubercles or the very stout, short, prominently scarred 
branches of the infructescence and especially by bractlike ap- 
pendages on the upper part of the receptacles, these forming a 
conspicuous triangular area surrounding but distinct from the 
apical areola. 

FICUS MiRABlLIS sp. nov. § Covellia. 

Arbor parva, partibus junioribus plus minusve ciliato-hirsutis ; 
foliis alternis, obovatis, usque ad 18 cm longis, scabvis, brevis- 
sime acuminatis, basi angustatis, obtusis; inflorescentiis in 
ramis specialibus, simplicibus, e trunco oriundis, usque ad 3.3 
m longis; receptaculis paucis, solitariis, depresso-globosis, 1.5 
ad 2 cm diametro, sessilibus, extus perspicue bnmneo-ciliato- 
setosis. v 

A small tree, the younger parts more or less eUiate-hirsute 
with stiff, dark-brown, long, straight hairs. Branches terete, 
more or less ciliate-hirsute, the younger parts rather densely so. 
Leaves alternate, obovate, 15 to 18 cm long, 7 to 9 cm wide, 
scabrid on both surfaces, slightly hirsute, becoming nearly 
glabrous, shortly and sharply acuminate, margins subentire or 
entire, base narrowed, obtuse, the lower surface punctieulate, 
paler than the upper ; lateral nerves about 6 on each side of the 
midrib, prominent on the lower surface; petioles 1 to 1.5 cm 
long, brown-ciliate; stipules oblong, 1.5 cm long, chartaceous. 
Inflorescence from the trunk, simple, greatly elongated, either 
pendulous or spreading on the ground from the base of the tree, 
emitting rootlets, the whole inflorescence up to 3.3 m long, brown, 
terete, 5 mm in diameter, the younger parts with scattered, stiff, 
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brown hairs and with numerous, chartaceous, ovate, obtuse, 
brown-setose bracts I cm long or less. Receptacles few and 
only near the end of the inflorescence, depressed-globose, sessile, 
1.5 to 2 cm in diameter, covered with brown, stiff, shining, 
elongated hairs. 

Luzon, Laguna Province, San Antonio, Bur, Set 20395 Ramos , 
February, 1913 (type) : Camarines Province, Paraeaie, Bur. 
Set. 331^90 Ramos & Edano, December, 1918 : Bontoc Subprovince, 
Vmoverbergh 3970, 135k. 

A species to be compared with Ficus geocarpa Teysm., remark- 
able for its elongated, unbranched, specialized infructescences 
which spread on the ground from the base of the trunks. In 
vegetative characters it is very distinct from Teysmanns spe- 
cies as figured by King. 

FICUS CON FERTl FOLIA sp, nov. § Eusyce. 

Frutex erectus, circiter 8 m altus, glaberrimus, multiramosus; 
foliis confertis, coriaceis, oblongis ad oblongo-ovatis, integris, 
usque ad 3.5 cm longis, in siccitate pallidis, acutis vel leviter 
acuminatis, basi acutis, triplinerviis, nervis utrinque 4 ad 6, 
subtus brunneo-puncticulatis ; receptaculis axillaribus, peduncu- 
latis, ovoideis, circiter 6 mm diametro; fioribus $ diandris. 

An erect, entirely glabrous, much-branched shrub about 3 
xn high, the branches and branchlets stiff, terete, reddish-brown, 
the bark somewhat papery, the ultimate branchlets somewhat 
fastigiate. Leaves numerous, crowded on the ultimate branch- 
lets, oblong to oblong-ovate, coriaceous, brittle, 2 to 3.5 cm long, 
1 to 1.7 cm wide, entire, brown when dry, slightly shining, apex 
acute or slightly acuminate, base acute, distinctly 3-plinerved, 
the primary lateral nerves above the basal pair 4 to 6, slender, 
spreading, anastomosing, the lower surface brown-puncticuiate ; 
petioles 3 to 5 mm long. Receptacles axillary, solitary, ovoid, 
smooth, brown when dry, about 6 mm in diameter, their pe- 
duncles up to 9 mm in length, 3-bracteate at the apex, the bracts 
small, ovate. Staminate and gall flowers in the same receptacle, 
both numerous. Staminate flowers pedicellate, the pedicels up 
to 1.2 mm long, with a conspicuous, ovate, acuminate, 1 mm-long 
bracteole ; perianth segments usually 3, brown, ovate, acuminate, 
1 to 1.2 mm long; stamens two, the anthers about 1 mm long. 
Gall flowers : perianth segments lanceolate, acuminate, somewhat 
curved, 1.3 mm long, brown; ovary somewhat obovoid, 1.2 mm 
long; style slender, sublateral. 
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Luzon, Nueva Ecija Province, Mount Umingan, Bur. Sci 
26807 Ramos & Edafio, August 22, 1916, in the mossy forest, 
altitude apparently about 1,000 meters. 

This very characteristic species is manifestly allied to Ficus 
formosana Maxim., from which it is distinguished by its nu- 
merous, subfastigiate branchlets, and much smaller, coriaceous, 
fewer-nerved leaves. 

FICUS SAMARENSSS sp. nov. § Eunyce. 

Frutex scandens, partibus junioribus et subtus foliis ad costa 
nervisque et petiolis ferrugineo-villosis ; foliis ovatis ad oblongo- 
ovatis, coriaceis, usque ad 15 cm Iongis, tenuiter acuminatis, basi 
rotundatis, integris. in siccitate brunneis, supra glabris; recap- 
taculis globosis, sessilibus, 6 ad 8 mm diametro, extus parcissime 
pubescentibus vel glabris. 

A scandent shrub, the younger parts, petioles, and leaves on 
the midrib and lateral nerves beneath more or less subappressed 
ferruginous-villous. Branches brown, terete, glabrous. Leaves 
alternate, ovate to oblong-ovate, coriaceous, 8 to 15 cm long, 4 
to 6 cm wide, brown when dry, the upper surface glabrous, some- 
what shining, the lower surface ferruginous-villous on the midrib 
and lateral nerves, with much shorter hairs on the reticulations, 
the apex rather slenderly and sharply acuminate, base rounded ; 
lateral nerves about 6 on each side of the midrib, very prominent 
on the lower surface, anastomosing; petioles 7 to 14 mm long. 
Receptacles axillary, somewhat fascicled, sessile, globose or sub- 
globose, 6 to 8 mm in diameter, brown when dry, glabrous or 
with very few short hairs, each subtended by three, broadly 
ovate, brown, 1.5 to 2 mm-long bracts. Fertile female flowers 
numerous, the ovaries oblong-elliptic, about 1.2 mm long; styles 
terminal, up to 1 mm in length, ovary and style pale in contrast 
to the brown segments which are oblong and about 1.5 mm in 
length. 

Samar, Yabong, Phil. PI 1606 Ramos (type), March 18, 1914, 
in damp forests. The collector notes that the fruits also grow on 
the main stems of the plant. Catanduanes, Bur. Sci 80290 
Ramos . 

A species very closely allied to Ficus lanata Blume, but with 
somewhat larger leaves which are not uniformly and densely 
villous beneath, and sessile, not peduncled fruits. Among the 
Philippine species it is very close to Ficus propinqm Merr., 
but is less villous and has smaller fruits; from Ficus ramosii 
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Merr., it is entirely different in its indumentum, although in 
other characters quite similar to this species. 

FICUS AHERN 1 1 sp. nov. § Eusyce . 

Frutex scandens, F. obtusae Hassk. affine; foliis ovatis ad 
elliptico-ovatis, usque ad 10 cm iongis, apice obtusis vel rotunda- 
tis, basi cordatis, margins integris, supra scabris, subtus pubes- 
centibus, nervis utrinque 4 vel 5; receptaculis axillaribus, soli- 
tariis, globosis, pedunculatis, circiter 1.5 cm diametro, glabris vel 
subglabris, bracteis circiter 2 mm longis. 

A scandent shrub, the younger parts more or less densely 
pubescent; branches terete, dark-colored when dry, glabrous, 
striate, the branehlets densely ferruginous-pubescent ; leaves al- 
ternate, ovate to elliptic-ovate, coriaceous, entire, 7 to 10 cm 
long, 4 to 8 cm wide, the apex broadly rounded or obtuse, base 
distinctly cordate, sometimes merely subtruncate, the upper sur- 
face rather pale, scabrid, the lower somewhat similar in color 
but rather densely pubescent ; lateral nerves 4 or 5 on each side 
of the midrib, prominent; petioles densely brown-pubescent, 1 
to 2.5 cm long. Receptacles axillary, solitary, peduncled, globose, 
glabrous or nearly so, about 1.5 cm in diameter, containing only 
fertile female flowers so far as examined, the peduncles about 

1 cm long, pubescent, bearing at their apices three small, ovate, 

2 mm-long bracts. 

Luzon, Rizal Province, Bosoboso, For. Bur. 3104 Ahern's 
collector, May, 1908 (type) : Sorsogon Province, Elmer 17022 , 
14406. Biliran, Bur. Sci. 18639 McGregor. Samar, Bur. Scl 
17512 , 17568 Ramos. 

This species is manifestly very closely allied to the Malayan 
Ficus obtusa Hassk. It differs from our Javan material ( Koor - 
ders 88836) in its receptacles being glabrous or nearly so, not 
densely ferruginous-pubescent, and in its much smaller bracts 
and longer peduncles. It is named in honor of Major G. P. 
Ahern, formerly Director of the Bureau of Forestry. 

FICUS OBTUSA Hassk. Cat. Hort. Bogor. (1844) 75; King in Ann. Bot. 
Card. Calcutta 1 (1888) 130, 1. 163. 

Luzon, Laguna Province, Mount Maquiling, For. Bur . 26749 
Mahesa, For. Bur. 20212 VillamM , February, 1917, and May, 1913. 
In forests, ascending to 400 meters. 

,A species widely distributed in the Malay Peninsula and 
Archipelago, but not previously recorded from the Philippines. 
The specimens agree with the description and with our Javan 
material representing it. Ficus aherrdi Merr., is closely allied. 
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.FfCUS EDA fiOi sp. nov. § Eusyce. 

Frutex suberectus, ramulis junioribus lev iter pubescens, cortex 
texraiter papyraceis, deciduis ; foliis subcoriaceis, oblongis, 5 ad 
9 cm longis, obtusis, basi obtusis et plerumque leviter cordatis 
vel auriculatis, nervis utrinque 6 ad 8, perspicuis, brunneo-glan- 
dulosis vel punctatis; receptaculis solitariis, pedunculate, ovoi- 
deis, glabris, circiter 8 mm. longis, pedunculo 10 ad 12 mm longo, 
bracteis apicalibus 3, triangulari-ovatis, acuminatis, 1.5 mm 
longis. 

An erect or spreading shrub, the young branchlets and pedi- 
cels somewhat pubescent, otherwise glabrous, the branches and 
branchlets terete, the bark thin, papery, the outer layers loose, 
soon becoming detached in thin flakes. Leaves subcoriaceous, 
oblong, 5 to 9 cm long, 2 to 3.5 cm wide, rather pale when dry, 
the apex obtuse, base obtuse and usually slightly cordate or 
auriculate, the margins entire or obscurely undulate, both sur- 
faces smooth, the nerves 6 to 8 on each side of the midrib, brown 
in contrast to the pale lower surface, conspicuous, anastomosing, 
the reticulations distinct, under a lens distinctly brown-glandular 
or punctate; petioles 5 to 8 mm long; stipules deciduous, linear- 
lanceolate, slenderly acuminate up to 12 mm long. Receptacles 
axillary, solitary, ovoid, glabrous, about 8 mm long, brown when 
dry, their peduncles 10 to 12 mm in length, somewhat pubescent, 
supplied at the apex with three, triangular-ovate, acuminate, 
slightly pubescent bracts, about 1.5 mm long. 

Luzon, Tayabas Province, near Mount Tulaog, Bur. Sci. 29 ISO 
Ramos & Edmo, May 23, 1917, spreading on rocks near the sea. 

The alliance of this species is apparently with Ficus mearnsii 
Merr., from which it differs notably in its entirely differently 
shaped leaves. 

FiCUS HAGGERI sp. nov. § Eusyce. 

Arbor circiter 20 m alta, glabra vel foliis minute scaberulis; 
foliis ovatis ad late elliptico-ovatis, leviter inaequilateralibus, 
usque ad 20 cm longis, integris breviter acuminatis, basi leviter 
oblique cordatis, nervis utrinque circiter 8; receptaculis axil- 
laribus et e axillis defoliatis, solitariis vel binis, pedunculatis, 
globosis, circiter 1 cm diametro, glabris vel minute scaberulis, 
basi 3-bracteatis. 

A tree, about 20 m high, quite glabrous, , or the branchlets and 
leaves minutely scaberulous. Branches rather slender, terete, 
reddish-brown. Leaves alternate, ovate to broadly elliptic-ovate, 
18 to 20 cm long, 9 to 12 cm wide, entire, apex somewhat acumin- 
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ate, base somewhat inequilateral and distinctly obliquely cordate, 
margins entire, when dry both surfaces pale, the upper somewhat 
shining; lateral nerves about 8 on each side of the midrib, prom- 
inent on the lower surface, the reticulations distinct; petioles 1.5 
to 2 cm long. Receptacles axillary and in the axils of fallen 
leaves, solitary and in pairs, globose, pale when dry, glabrous or 
minutely scabrid, about 1 cm in diameter, the peduncles 6 to 
8 mm long bearing three small bracts near the apex; fertile 
female flowers only observed. 

Luzon, Tayabas Province, Guinayangan, Merrill 2009 , col- 
lected by E. Hagger, March 28, 1903, in flat forests along 
Danlagan .River, locally known as opli: Laguna Province, Mount 
Maquiling, For. Bur . 26036 Mabesa. Leyte, Wenzel 1230 . 

A species best recognized by its broad, slightly obliquely 
cordate leaves which are nearly glabrous or only minutely 
scabrid. Its alliances are not clear to me. 

FICUS SARGENTS I sp. nov. § Sycidium. 

Arbor 6 ad 7 m alta, ramulis et petiolis et foliis utrinque 
perspicue hispidis ; foliis alternis, subcoriaeeis, oblongo-ellipticis, 
25 ad 80 cm longis, acuminatis, basi late rotundatis, leviter 
cordatis, distinct© inaequilateralibus, nervis utrinque circiter 8, 
perspicuis ; infloreseentiis caulinis, receptaculis e tuberculis par- 
vis vel in ramis crassis confertis dispositis, ramis usque ad 8 
cm longis, et 5 ad 11 nun diametro, cicatricibus magnis instructs; 
receptaculis obovoideis, hispidis, 1 ad 1.4 cm diametro, pedunculo 
usque ad 12 mm longo. 

A tree 6 to 7 m high, the branchlets, petioles and leaves on 
both surfaces conspicuously hispid. Leaves alternate, subcoria- 
ceous, oblong-elliptic, 25 to 30 cm long, about 15 cm wide, harsh, 
brittle, the apex somewhat acuminate, base broad, rounded, shal- 
lowly cordate, distinctly inequilateral, the margins entire or 
obscurely toothed; lateral nerves about 8 on each side of the 
midrib; petioles 2 to 2.5 cm long. Inflorescences cauline, the 
receptacles from small and unbranched tubercles about 1 cm long 
or from more or less coarsely branched infructescences up to 8 
cm long, the branches short, crowded, very stout, 5 to 10 mm in 
diameter. Receptacles yellow, obovoid, hispid, 1 to 1.4 cm in 
diameter, their peduncles up to 12 mm long with 1 or more bracts 
at the base. Fertile female flowers only observed, these nu- 
merous, their ovaries oblong-obovoid, 1 mm long; style about as 
long as the ovary; subtending bracteoles numerous, oblong- 
obovate to spatulate, about 2 mm long. 
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Samar, Catubig River, Sablaya 10 , March 13, 1916, in damp 
forests at low altitudes; collected for the Arnold Arboretum. 

This species is well characterized by its ample, harsh, inequi- 
lateral, alternate leaves and its cauline inflorescences. It dis- 
tinctly resembles Ficus keteropoda Miq., from which I am of the 
opinion that F. decussata Warb. and F. anomala Merr. are 
not to be distinguished ; the present species is easily distinguished 
from MiqueTs by its alternate leaves which are further different 
in shape and have much shorter petioles. 

FICUS SPARSI FOLIA sp. nov. § Sycidium. 

Frutex ereetus, ramis ramulisque teretibus, tenuibus, glabris ; 
foliis alternis, utrinque scaberulis, lanceolatis ad oblongo-lance- 
olatis, firmiter chartaceis, usque ad 9 cm longis, perspicue 
acuminatis, integris, vel obscure undulatis vel interdum basi 
unilateraliter hastatis, basi plerumque acutis, inaequilateralibus, 
nervis utrinque circiter 7 perspicuis, anastomosantibus ; recep- 
taculis in axillis superioribus minute bibracteatis, solitariis, 
ovoideis, minutissime scaberulis, circiter 1.5 cm longis, peduncu- 
late, osteoli bracteolis perspicuis, lanceolatis, acuminatis, erectis. 
2.5 ad 3 mm longis, ciliato-hispidis ; perigonii laciniis pallidis, 
glabris, lanceolatis, acuminatis, 2.5 ad 3.5 mm longis. 

An erect, branched shrub, 1 m high or more, the branches and 
branchlets slender, terete, grayish or reddish-brown, glabrous, 
smooth. Leaves alternate, firmly chartaceous, pale-olivaceous, 
shining, scaberulous on both surfaces, lanceolate to oblong-lan- 
ceolate, 5 to 9 m long, 1 to 1.5 cm wide, prominently and slenderly 
acuminate, often caudate-acuminate, base usually slightly in- 
equilateral and acute, sometimes prominently hastate on one side 
and acute on the other, the margins entire or obscurely undulate ; 
lateral nerves about 7 on each side of the midrib, prominent, 
curved, anastomosing, irregular, the primary reticulations dis- 
tinct; petioles slender, minutely scabrid, about 5 nun long. Re- 
ceptacles in the uppermost axils, solitary, ovoid, green, about 1.5 
cm in diameter, minutely scabrid, the ostiole surrounded by 
numerous, erect, lanceolate, acuminate, 2.5 to 3 mm-long, ciliate- 
hispid bracteoles; peduncles slender, minutely scabrid, about 8 
mm long, with two or three small, scattered bracts. Staminate, 
flowers few and only near the ostiole, monandrous, the perianth 
segments 4, membranaceous, pale, lanceolate, acuminate, 2 to 
2.5 mm long, glabrous; anthers 1 mm long. Gall flowers nu- 
merous, pedicellate, the pedicels 1.2 mm long, sparingly hispid; 
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perianth segments 4, pale, membranaceous, lanceolate, acuminate, 
glabrous, 2.5 to 3.5 mm long. Ovary ovoid-ellipsoid, 1.5 mm 
in diameter ; style lateral, brown, 6.7 mm long. 

LUZON, Nueva Ecija Province, Mount Umingan, Bur. Sei . 
26492 Ramos & Edano, August 3, 1916, in thickets along small 
streams at low altitudes. 

This characteristic species in many respects resembles Ficus 
cumingii Miq., but is distinguished by its smaller, fewer-nerved, 
alternate leaves and its very conspicuous erect bracteoles about 
the ostiole. From Ficus blepharostoma Warb. it is distinguished 
by its very differently shaped, much smaller leaves. 

FICUS LINEARIS sp. nov. § Sycidium. 

Frutex circiter 1 m altus, glaber; foliis linearis vel lineari- 
lanceolatis, usque ad 16 cm longis et 1 cm latis, rectis vel leviter 
falcatis, tenuiter acuminatis, laevis, nervis obscuris ; receptaculis 
axillaribus, pedicellatis, depresso-globosis, circiter 1 cm diametro, 
plus minusve angulatis, extus lenticellatis. 

A shrub, about 1 m high, entirely glabrous. Branches terete, 
reddish-brown, smooth, very slightly wrinkled when dry. Leaves 
alternate, chartaceous or subcoriaceous, linear or linear-lanceo- 
late, 5 to 10 cm long, 0.5 to 1 cm wide, straight or somewhat 
falcate, entire, smooth, shining, the apex slenderly acuminate, 
the base acute or cuneate, subequally narrowed at both ends, 
lower surface puncticulate; lateral nerves obscure, 10 to 15 on 
each side of the midrib, obscurely anastomosing, the reticula- 
tions obsolete or nearly so ; petioles 3 to 5 mnrflong; stipules 
lanceolate, acuminate, brown up to 1.5 cm long, deciduous. 
Receptacles axillary, solitary or in pairs, peduncled, depressed- 
globose, longitudinally ridged or angled, lenticellate, about 
1 cm in diameter, glabrous, the peduncles up to 6 mm in length. 
Fertile female flowers numerous, sessile or pedicelled, the pedi- 
cels, up to 1 mm in length; ovary obovoid, 1 to 1.2 mm long; 
segments very greatly reduced ; styles 1 to 1.2 mm long, lateral, 
sparingly hirsute. Gall and male flowers not seen. 

Samar, along streams, Bur. Sci. 17433 Ramos , April 22, 1914. 

A species well characterized by its very narrow, linear or 
linear-lanceolate leaves. It is manifestly in the same group 
with Ficus leucantatoma Poir., F. kauiU Blanco, etc., and has the 
same type of angled or ridged fruits as those species; it is, 
however, remarkably distinct in its vegetative characters. 


176948 - 
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FICUS FEM1CIS sp. nov. 

Frutex rigidus, scandsns, ramis laevis, ramulis hispidis; fohis 
altemis, plerumque oblongo-ovatis, coriaceis, rigidis, utrinque 
perspicue scabridis, integris, 2.5 ad 7 cm longis, obtusis, basi 
late rotundatis vel leviter cordatis, admodum leviter inaequi- 
lafceralibus, nervis utrinque 7, distinctis, patulis; receptacuKs 
axillaribus, solitariis, subglobosis, hispido-hirsutus, breviter 
peduncuiatis, 5 ad 6 mm diametro. 

A rigid, more or less climbing, much-branched shrub, growing 
over rocks and cliffs, the branches pale, terete, smooth, the 
branchlets hispid with short spreading hairs. Leaves alternate, 
mostly oblong-ovate, coriaceous, rigid, conspicuously scabrid on 
both surfaces, pale green when dry, entire, 2.5 to 7 cm long, 1.5 
to 3.5 cm wide, apex acute to obtuse, the base broad, rounded, or 
somewhat cordate, often slightly inequilateral; lateral nerves 
about 7 on each side of the midrib, distinct, spreading, anasto- 
mosing, the reticulations rather conspicuous ; petioles 3 to 5 mm 
long, densely hirsute or scabrid when young; stipules 3 to 4 mm 
long. Receptacles (immature) axillary, solitary, subglobose, 
5 to 6 mm in diameter, hispid-hirsute, their peduncles about 2 mm 
long, subtended by 2 or 3 membranaceous, broadly ovate bracts. 

Mindanao, Bukidnon Province, near Tankulan, Bur . Sci 26097 
Fenix , July 13, 1916, scandent over rocks on open hillsides. 

In habit and general appearance this species strikingly resem- 
bles Ficus tinctona Forst., from which it is at once distinguish- 
able by its conspicuously scabrid leaves, those of Forster’s species 
being very smooth. 

FiCUS M ULT1STIPULAR1S sp. nov. 

Frutex erectus, partibus junioribus leviter adpresse hirsutis; 
foliis confertis, chartaceis ad subcoriaceis, oblongo-obovatis, in- 
tegris, usque ad 28 cm, longis, apice abrupte et perspicue acurnin- 
atis, deorsum angustatis, basi obtusis, saepe inaeq uilateralibus, 
glabris, laevis, nervis utrinque 4 ad 6, adscendentibus, perspi- 
cuis; stipulis numerosis, persistentibus, oblongo-ovatis, acu- 
minatis, 2 ad 2.5 cm longis, extus adpresse pubescentibus ; 
receptaculis breviter pedicellatis, axillaribus, solitariis, circiter 
12 mm longis, ellipsoideo-ovoideis parce hirsutis. 

An erect shrub, about 2 m high fide Ramos, the younger parts 
sparingly hirsute, the backs of the conspicuous persistent stipules 
densely so. Branches terete, brown, glabrous, about 8 mm in 
. diameter. Leaves opposite, crowded at the apices of the branch- 
lets, firmly chartaceous to subcoriaceous, when dry pale-brownish 
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above and brown beneath, smooth, glabrous, or the midrib and 
nerves beneath with a very few appressed hairs, oblong-obovate, 
often narrowly so, 17 to 28 cm long, 5 to 9 cm wide, entire, the 
apex abruptly but conspicuously acuminate, the acumen about 
1 cm long, blunt, narrowed from the upper three-fourths to the 
obtuse base, the base 1 to 1.5 cm wide, often inequilateral, some- 
times rounded-obtuse on one side and acute on the other ; lateral 
nerves 4 to 6 on each side of the midrib, prominent, ascending, 
the reticulations distinct, rather close, punctate on the lower sur- 
face; petioles 1.5 to 3 cm long, glabrous; stipules numerous, 
conspicuous, oblong-ovate, persistent, densely appressed-pubes- 
cent on the back, narrowed upward, acuminate, 2 to 2.5 cm long. 
Receptacles axillary, solitary, slightly hirsute, usually distinctly 
ridged when fresh, brown when dry, ellipsoid-ovoid, about 12 
mm long; peduncles up to 4 mm in length, the apical bracts 
elliptic-ovate, rounded, thick, 3 to 4 mm long. Ostiole conspic- 
uous, up to 6 mm in diameter, the scales reniform, prominent. 
Fertile female flowers numerous, the ovaries about 1 mm long, 
the styles 1.5 mm in length. Perianth none. 

Catanduanes, Bur. Sci. S0270 Ramos (type), December 9, 
1917, in forests along small streams back of Calolbong, at low 
altitudes. Samar, Catubig River, Bur . Sci. 2H12 Ramos , March, 
1916. 

This species is well characterized by its leaves and by its con- 
spicuous persistent stipules. I know of no species to which it is 
closely allied. 

FICUS BINUANGENSJS sp. nov. 

Arbor circiter 8 m alta, ramulis et petiolis hirsutis, subtus 
f oliis ad costa nervisque plus minusve pubescens ; foliis opposite, 
membranaceis, oblongo-obovatis, integris, circiter 25 cm longis, 
acuminatis, nervis utrinque circiter 8, perspicuis; inflores- 
centiis caulinis, receptaculis in ramis specialibus patulis ramo- 
sis circiter 8 cm longis dispositis, ramulis incrassatis, cicatricibus 
bracteisque multis instructis; receptaculis obovoideis, 1.5 ad 2 cm 
diametro, leviter hirsutis, pedunculatis, pedunculo 1.5 ad 2.5 cm 
longo. 

A tree, about 8 m high, the branchlets and petioles rather 
densely hirsute with short hairs, the leaves more or less pubes- 
cent beneath on the midrib, nerves, and reticulations, the infruc- 
tescence cauline. Leaves opposite, equal, membranaceous, ob- 
long-obovate, entire, about 25 cm long and 12 cm wide, the apex 
rather abruptly acuminate, the acumen about 1 cm in length, 
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somewhat narrowed below to the rounded base, the upper surface 
brown, smooth, glabrous, the lower surface paler, the midrib, 
nerves and reticulations brown in contrast to the paler epidermis ; 
lateral nerves about 8 on each side of the midrib, prominent, 
curved-ascending, the reticulations distinct; petioles about 2.5 cm 
long. Receptacles numerous, reddish, somewhat obovoid, rugose 
when dry and 1 to 2 cm in diameter, probably larger when fresh, 
sparingly hirsute, borne on specialized thickened brandies, can- 
line ; inf ructescences about 8 cm in length, these infructescences 
spreading, branched from the base, the ultimate branches about 
5 mm in diameter marked with numerous scars of fallen pedicels 
and toward their apices supplied with numerous, broadly ovate, 
more or less persistent, coriaceous bracts up to 4 mm in length ; 
peduncles 1.5 to 2.5 cm long, sparingly hirsute, 3-bracteate at the 
apex, the bracts oblong-ovate, obtuse, about 3.5 mm long. Re- 
ceptacles containing fertile female flowers only, these very 
numerous, their pedicels up to 2.5 mm long. Ovary obliquely 
ovoid to somewhat obovoid, 1.5 mm long; style about as long as 
the ovary ; perianth none or very rudimentary. 

Luzon, Tayabas Province, Mount Binuang, Bur. Sci . 28 8 SI 
Ramos & Edaho, May 13, 1917, in forests at low altitudes. 

It is suspected from the vegetative characters of this species 
that it belongs in the same section with Ficus paudnervva 
Merr. although it has the infructescence of species belonging in 
the section Cov ellw , . 

FICUS FfSKEI Elm. Leafl. Philip. Bot. 1 (1906) 195. 

This apparently distinct species is of wide distribution in the 
Philippines, and is represented by the following specimens: 
Luzon, Ilocos Norte Province, Bur. Sci * 38042 Ramos: Rizal 
Province, Loher 4-917, Bur. Sci . 5207, 4648, 1119, 18745 Ramos: 
Laguna Province, Bur. Sci. 6052 Robinson: without definite 
locality, Vidal 8802, 3816: Tayabas Province, Bior. Sci 19551 
Ramos: Sorsogon Province, For . Bur. 10547 Curran, Bur . Sci 
23401 Ramos, Elmer 7804 . Polillo, Bur. Sci 6929 Robinson . 
Leyte, Elmer 7185, 7324 (type number). Samar, Bur , Sci 
17445, 24503 Ramos . Cebu, Bur. Sci 1708 McGregor. Samar, 
Piper 353 , 870. Mindanao, Butuan Subprovince, Piper 296: 
Agusan Subprovince, Elmer 13315. 

Yar. CEBUENSIS var. nov. 

A typo differt foliis profunde sinuato-Iobatis, receptaculis 
spinuloso-hispidulis, fasciculatis, in axillis defoliatis, pedunculis 
longioribus. 
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Cebu, Guadalupe, in thickets along roadsides, Bur, Set 11086 
Ramos, March, 1912, Luzon, Sorsogon Province, Elmer 16425, 

In aspect somewhat different from typical Ficus fiskei , but ap- 
parently not specifically distinct from that species. The leaves 
are rougher and harsher, somewhat more prominently veined, 
but differ from those of the species chiefly in being deeply 
sinuate-lobed. The receptacles are clustered in the axils of fallen 
leaves, are distinctly spinulous-hispid, and are longer than in 
typical Ficus fiskei Elm. 

V&r. LAEVIFOLSA var. nov. 

A typo differt foliis laevis, hand scabridis. 

SlARGAO, Bur . Sci 85080 , 84967 Ramos & Paseasio, June 1, 
1919. 

FICUS CRINiNERVIA Miq. PL Ind. Bat. SuppL (1861) 175, 482; King in 
Ann. Bot. Card. Calcutta 1 (1888) 138, t. 178. 

Basilan, Bur. Sci 18425 Reillo , August, 1912. 

The species is new to the Philippines, its range, according to 
King, being from Assam through the Malay Peninsula, and Ar- 
chipelago to New Guinea. The Philippine specimen differs from 
the species as figured and described by King in having some of 
the receptacles fascicled rather than in pairs. In all essential 
characters, however, it seems to be quite the same as MiquePs 
species. 




DEUX GENRES NOUVEAUX DE COLEOPTERES 
(MELASIDJE) 

Par Ed. Fleutiaux 
Nogent-sur-Mame , France 

Genus BOTHRION novum 

Allonge, subcylindrique. Tete convexe; epistome retrecl a la 
base. Antennes pectinees a partir du 3 e article. Pronotum 
arrondi en avant, deprime a la base. Ecusson convexe. Elytres 
subparalleles, retrecis dans le dernier quart, arrondis an sommet, 
rugueux et stries. Sillons antennaires marginaux, profonds, 
lisses, nettement limites en dedans par un rebord ; bord posterieur 
des propleures plus court que F interne ; prosternum avec une 
cavite ronde et profonde a rebords nettement limites, au milieu, 
en avant et contre les hanches anterieures; saillie prosternale 
subparalleie, tronquee au sommet. Episternes metathoraciques 
paralleles, plus etroits que les epipleures des elytres. Hanches 
posterieures retrecies en dehors, bord posterieur sinue, bord 
externe plus large que les episternes. Dernier segment abdo- 
minal arrondi/ Pattes greles; 4 e article des tarses echancre en 
dessus pour recevoir de 5 e et dilate en dessous. 

Vient se placer pres du genre Euryaulacus Bonvouloir ; forme 
generate plus etroite et plus parallele ; elytres moins courts, moms 
attenues; antennes ionguement pectinees. 

Bothrion taken sp. nov. 

Brun-noir avec la base des elytres jaunatre; pubescence jaune 
plus apparente a la base du pronotum et des elytres. Tete con- 
vexe, a ponctuation ombiliquee tres serree. Epistome aussi large 
a la base que respace compris entre le fond de son echancrure 
laterale et FoeiL Antennes noiratres, depassant a peine la base 
du pronotum; l er article epais, atteignant la moitie de Foeil; 2® 
tres petit; 3 e prolonge lateralement en un rameau deux fois plus 
long que lui; 4 e a 10 e plus courts, Ionguement pectines; dernier 
mince et tres allonge. Pronotum un peu plus long que large, 
peu convexe, a ponctuation ombiliquee tres serree. Elytres ru- 
gueux, ponctues-stries. Dessous de meme couleur. Propectus 
h ponctuation large et ombiliquee. Metasternum et abdomen h 
ponctuation serree mais moins nette, Pattes jaunes; femurs 
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noiratres; 4 1 ' article des tarses excave en dessus et dilate en 
dessous. 

Longeur, 4 millimetres. 

lies Philippines, Mindanao, Kolambugan (Baker). 

Genus AEHAGUS novum 

Court, epais, cylindrique. Tote convexe avec une fossette 
entre les yeux ; epistome retreci a la base. Antennes longuement 
p-ectinees a partir do 3 C article; l or plus epais que les autres, 
atteignant le borcl externe de Toeil ; 2° tres court ; suivants plus 
longs. Pronotum aussi long que large, arrondi en avant, sinue 
lateralement, tres convexe, reieve en arriere en bosse sillonnee 
au milieu, sinue a la base, tres rugueusement ponctue ; angles pos- 
terieurs aigus et diriges en arriere; carene marginale en borcl 
anterieur brusquement recourbee en arriere au niveau superieur 
de l'oeil pour former le tronqon d’une cleuxieme carene laterals ; 
carene iaterale presque entiere, interrompue tout pres du bord 
anterieur. Ecusson plan, retreci en arriere et tronque. Elytres 
retrecis en arriere dans la seconde moitie, arrondis a fextremite, 
densement ponctues, sillonnes de stries peu profondes. Propee- 
tus fortement ponctue, sans aucun trace de depressions anten- 
naires; saillie prosternale graduellement retrecie. Epipleures 
des elytres largement arrondis. Episternes metathoraciques 
etroits, elargis posterieurement. Metasternum et abdomen fine- 
ment et densement ponctuds. Ranches posterieures elargies en 
dehors. Abdomen convexe; dernier arceau lisse au milieu, ru- 
gueux sur les bords, subtronqufi au sommet. Pattes greles : 4* 
article des tarses lamelle. 

Yoisin de Adelothyreus Chevrolat; en differe pour sa‘ forme 
epaisse, son pronotum tres convex, l’absence totale de depressions 
antennaires. 

Arhagns bakeri sp. nov. 

Noir mat; pubescence jaune apparente seulement a la base des 
elytres. Tete densement ponctuee. Epistome aussi large a la 
base que Tespace compris entre le fond de son dchancrure et 
l'oeil. Antennes noires avec le 2° article ferrugineux, n'atteig- 
nant pas la moitie du corps. Pronotum assez fortement, tr6s 
densement et rugueusement ponctue. Ecusson fmement ponctue. 
Elytres fmement et densement ponctuee, legerement stries. Des- 
sous noir, pubescence jaune tres fine et tres courte. Femurs 
noirs; tibias ferrugineux, jaune clair vers le bout; tarses jaunes. 

Longeur, 8 millimetres. 

Borneo, Sandakan (Baker). 



DEUX SSPECES NOUVELLES DE COLEOPTERES 
(ELATERIDJS) 

Par Ed. Flsutiaux 
Nogent-sur-Marne, France 

Melanoxanthus illustris sp. nov. 

Allonge, assez large, convexe ; pubescence peu apparente. Tete 
noire, jaune en avant, densement ponctuee. Labre noir. An - 
tennes noires. Pronotum jaune avec quatre points ronds noirs, 
peu retreci en avant, arrondi pres des angles anterieurs, convexe, 
deprime a la base, densement ponctue; angles posterieurs aigus, 
non divergents, carenes. Ecusson noir, retreci en arriere, per- 
pendiculaire, convexe et ponctue. Elytres jaunes, avec la suture, 
les bords lateraux et Fextremite noirs; la bordure externe est 
elargie a la base et forme au tiers posterieur une tache arrondie 
interieurement s'etendant jusqu’au cinqui&tne interstrie; un peu 
plus etroits que le pronotum, subparalleles, obliquement tron- 
ques a Fextremite, eonvexes, legerement et peu densement ponc- 
tues, ponctues-stries. Dessous jaune avec le dernier segment 
abdominal noir, finement ponctue. Sutures prosternales paral- 
lels. Hanches posterieures peu retreeies en dehors. Pattes 
jaunes. 

Tres jolie espece remarquable pour les quatre points ronds 
qui ornent le pronotum et le dessin des elytres. Yoisin de 
quadripunctatus Candeze, appartient au groupe M. mekmurus 
Candeze — M. bim&mlatus Fleutiaux. 

Longeur, 9.5 millimetres. 

lies Philippines, Mindanao, Davao (B&ker ) . 

Melanoxanthus insignis sp. nov. 

Allonge, convexe, attenue en arriere; pubescence fine. Tete 
jaune avec un tache noire arrondie en arriere, convexe et dense- 
ment ponctuee. Antennes noires, minces et courtes. Pronotum 
convexe, plus long que large, parallel© en arriere, arrondi en 
avant, jaune avec quatre bandes longitudinales noires n’atteig- 
nant pas la base, ponctuation serree, plus forte en arriere ; angles 
posterieurs diriges en arriere, fortement carenes. Ecusson 
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triangulaire, convexe. Elytres attenues graduellement des la 
base, echancres au sommet, noirs avec chacun une bande jaune 
subsutural s’arretant au de la de la moitie, et un bande trans- 
versale au dessous ne touchant pas les bords lateraux ni la 
suture, finement rugueux, ponctues-stries. Dessous jaune, me- 
tasternum et dernier segment abdominal noirs, ponetuation fine. 
Sutures prostemales paralleles. Handles posterieures peu re- 
trecies en dehors. Dernier arceau ventral arrondi au sommet. 
Pattes jaunes; tarses noirs. 

Voisin de M. qnadrilineatus Schwarz; les bandes noires late- 
rals du pronotum n’atteignant pas la base, pas de tache noire 
sur les propleures, pas de tache jaune a l’extreraite des elytres. 
Longeur, 12 millimetres, 
lies Philippines, Mindanao, Davao (Baker). 



NEW OR NOTEWORTHY PHILIPPINE BIRDS, III 

By Richard C. McGregor 
Ornithologist, Bureau of Science , Manila 

FOUR PLATES 


Canutus rogersi Mathews. 

Tringa canutus Sharpe, Cat. Birds. Brit. Mus. 24 (1896) 593 (part.). 

Canutus canutus rogersi Mathews, Birds of Australia 3® (1913) 
270; Rxdgway, Bull. U. S. Nat. Mus. 50 s (1919) 238 (in synon- 
ymy). 

Two sandpipers collected at Obando, Bulacan Province, Luzon, 
in 1910 were doubtfully identified as Tringa canutus as they are 
smaller in all measurements than the Asiatic knot. Dr. C. W. 
Richmond, of the United States National Museum, has kindly 
examined these two specimens and has labeled them Canutus 
canutus rogersi . The lower parts of No. 7378 are mottled with 
ochraceous buff and the upper parts retain a few scattered, 
worn, black feathers of the summer plumage. This specimen 
measured 250 millimeters in length in the flesh. The other 
specimen, w T hich was collected a day earlier, is in complete, fresh, 
winter plumage. 

Measurements of knots. 

CANUTUS ROGERSI 


No. 

Sex. 

Locality. 

Date. 

Wing. 

Tail. 

Cubnen 

Tarsus. 

Middle 
toe with 
daw. 

7376 

c? 

Obando, Bulacan, Luzon „ 

Nov. 15.1910 

mm. 

160 

•mm. 

65 

mm. 

83 

mm. 

29 

mm. 

26 

7378 

$ 

do — 

Nov. 16,1910 

165 

61 

31 

29 

27 


CANUTUS TENU3EROSTRIS. 


12935 

(?) 

Cavite, Luzon 

Nov. 

13.1909 

174 

67 

41 

35 

28 

7377 

97 

Obando, Bulacan, Luzon. . 

Nov, 

15.1910 

179 

70 

43 

34 

28 

13328 

9 

do 

! 

Nov. 

25,1916 

175 

68 | 

42 

S3 

28 
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Canutus tenuirostris (Horslield) . 

T ring a, crassirostris Temminok and Schlegel, Fauna Japouicu (18-17 } 
107; Sharpe, Cat. Birds Brit. Mus. 24 (1896) 600 (part.); Mc- 
Gregor, Man. Philip. Birds (1909) 141 (Mindanao? and Negros). 

A ntelioU'inga tenuirostris Mathews, Birds of Australia 3 :t (.1910) 
277 ( Totanus tenuirostris Ilorsfield) . 

Cavutus tenuirostris Kmc way, Bull. U. S. Nat. IVius. 50 !> (.1919) 
231. 

The Asiatic knot was collected in Negros by Moseley and by 
Bourns and Worcester, and Mearns had at least one Philippine 
specimen, probably from Mindanao. I am now able to record 
three specimens that were collected in Luzon. The one from 
Cavite was collected by Dr. H. C. Curl, who recorded its length 
as 270 millimeters. No. 7377 was 275 millimeters in length in 
the flesh. Other measurements of the three specimens are given 
in the table under the preceding species and need not be repeated 
here. 

Mathews has attached the generic name Antelioirmga to this 
species, but I do not think it is necessary to separate it geuerically 
from the smaller knots. 

Muscicapula ealay exists sp. nov. 

Muscicapula luzonievsis McGregor, Bull. Philip. Mus. 4 (.1904) 82 
(part referring to Calayan). 

Type . — No. 3405, adult male, Bureau of Science collection ; Ca- 
layan Island, Babuyanes, P. I. ; October 1, 1903; R. C. McGregor 
and A. Celestino, collectors. Length, in the flesh, 127 milli- 
meters; wing, 63; tail, 49; tarsus, 18; exposed cuJmen, 12. Bill 
black; iris dark; legs white with a slight blue wash; nails light 
brown. 

Specific characters . — Similar to Muscicapula luzonienm Grant, 
but chin, throat, breast, and sides darker — dark ochraeeo us-buff 
to dark antimony yellow instead of chamois yellow; wing and 
bill slightly longer. 

Remarks. — I recorded this specimen as M. luzoniensis , but its 
darker underparts and slightly greater size are sufficient grounds 
for its separation. 

Gerygone simplex Cabanis. Plates 1 and 2. 

The muscicapine genus Gerygone includes about twenty-five 
species of small, somewhat aberrant flycatchers. Several species 
are found in Australia, while others inhabit various parts of the 
Sunda Islands, Papua, Borneo, Sumatra, and the Malay Penin- 
sula. Gerygone simplex , which appears to be confined to the 
Philippine Islands, has been recorded from Mindoro, Luzon, and 
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two of the small islands near Luzon. Mearns has described 
Gerygone rhizophorm from Mindanao, but there seems to be no 
record of the genus from Samar, Negros, and the other islands. 
My experience with Gerygone simplex indicates that it prefers 
mangroves and open, second-growth bamboo. 

Mr. E. H. Taylor recently found this flycatcher nesting in the 
vicinity of Alabang, Laguna Province, Luzon. The nests were 
in second-growth shrubs and bushes. 

One nest was about 2 meters from the ground in a spiny shrub, 
Capparis horrida Linnaeus (Plate 1). It is composed of plant 
fibers and covered with cobwebs. It is suspended near the end 
of a small twig, and its general appearance suggests the nest of 
some sunbird or bushtit. This nest is about 30 centimeters long 
and 5 centimeters broad. At the middle of one side there is a 
circular opening about 2.5 centimeters in diameter which is 
nearly concealed by an overhanging roof. This roof projects 
about 4 centimeters from the side of the nest. The two eggs 
were slightly incubated and measure 15.8 by 12 and 16.6 by 12.2 
millimeters, respectively. The ground color is very pale pinkish 
buff. Near the larger end. of the egg is a definite ring formed 
of spots of mahogany red to Hay’s russet. There are a few spots 
scattered over the rest of the egg. 

Another nest collected on the same date, June 4, 1920, was 
about 3.5 meters from the ground in a large-leafed shrub, Seme- 
carpus cuneiformis Blanco (Plate 2) . This nest is only 20 centi- 
meters long, and the roof over the entrance does not hide the 
opening so well as in the other nest. The two eggs of this set 
contained such large embryos that they could not be blown. 
These eggs are slenderer than those of the other set ; the mark- 
ings are more scattered and scarcely form a zone. The measure- 
ments in millimeters are 18.5 by 12.2 and 18.1 by 12. 

Several species of the genus Gerygone are resident in Austra- 
lia, and the nests and habits are described by North. 1 The 
picture of the nest of Gerygone fusca (Gould), on page 197 of 
North’s work, resembles somewhat the longer nest of Gerygone 
simplex } but the Australian species elaborates the roof into “a 
narrow bottle-neck like entrance.” Another nest of Gerygone 
fused, figured by North, 2 resembles closely the long nest of G. 
simplex . The various Australian gerygones lay two' or three 
eggs in a set. 

1 Nests and Eggs of Birds found breeding in Australia and Tasmania, 
Special Catal. Australian Mus. 1 1 (1904) 192-203. 

*Op. cit. 3 d (1911) 22. 
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BMpidnra nigritorquis Vigors. Plate B. 

RMpidura nigritorquis Vigors, Grant and Whitehead, Ibis (1898) 
230; Oates and Reid, Gat. Birds’ Eggs Brit. Mns. 3 (1903) 277, 
pi 8, fig. 19. 

Grant and Whitehead describe two sets of eggs of the black 
and white fantai! that were collected by J. B. Steere in Marin- 
duque early in May. Although this is one of the commonest 
Philippine species, Whitehead does not seem to have collected 
eggs of it himself. Oates and Reid record the two sets collected 
by Steere, one egg from Cebu (Koch ) , and one egg from Luzon 
(Schadenherg ) . The nest is described by Grant and Whitehead 
as being cup-shaped, composed of tightly woven fiber and wide 
grass bound together with cobwebs, and neatly lined with fine 
grasses and black fiber. 

On June 4, 1920, Mr. E. H. Taylor collected a nest and three 
eggs of this species near Alabang, Laguna Province, Luzon. 
The nest was saddled on a small, nearly horizontal fork of a 
shrub; it is smooth, regular in shape, and compactly made of 
small twigs, rootlets, and other vegetable materials (Plate 3). 
The outside of the nest is smooth, and the materials are closely 
matted. The outside diameter of the nest is about 65 millime- 
ters; outside depth, 50; inside depth, 35. 

The eggs are very light brown and are marked with small 
spots and blotches of snuff brown, Saccardo’s umber, and sepia, 
which form a poorly defined zone just above the greatest diam- 
eter and are scattered evenly toward the ends of the eggs. The 
eggs measure, in millimeters, 19.3 by 13.9, 19 by 13.9, and 19 
by 14.1. 

Xeoceplms rufus (Gray) . 

In Sharpe’s :i key to the genera of the Muscicapidse Xeoceplms 
falls under “ft" Tail graduated, the two centre feathers not 
exceeding the next one by as much as the length of the culmenV 
This is true of most specimens of Xeoceplms that I have collected ; 
it is also true of nonbreeding and immature examples of Terpsi - 
phone i. In some males of Xeoceplms rufus the central rectrices 
greatly exceed the others. Therefore Terpsiphone and Xeoce- 
phm cannot be separated by Sharpe’s key, and I do not know on 
what characters they can be distinguished. I have seen no spec- 
imen of X . cinnamomem with long rectrices, but it would be 
strange if they were not developed in the breeding male. 

For the blue Xeocephus , of Palawan, I propose— 


8 Cat. Bds. Brit. Mus. 4 (1879) 116. 
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Subgenus moXEOCEEEUS novum 

Subgeneric characters . — Similar to Xeocephus , but crest full 
and long, the feathers loose and hairlike; eye wattle (if present) 
very narrow; tail strongly graduated, but central pair of rec- 
trices not known to be greatly lengthened. The type and only 
species is Zeocephus cycmescens Sharpe. 

Xeocephus cyaneseens Sharpe. 

This species is confined to Palawan and the Caiamianes; the 
distribution, together with the entirely different coloration, 
would suggest the generic or subgeneric separation of the spe- 
cies from Xeocephus. Whether or not the adult male of this 
species has streamerlike central rectrices seems to be unknown. 
I have examined seven males collected in January, February, 
July, and December, and find the rectrices moderately graduated 
in all of them. There is no suggestion of the central pair being 
streamerlike. 

The predominant color of Xeocephus cycmescens is blue. The 
immature plumage differs considerably from that of the adult. 
A male collected in Palawan on July 1, 1910, shows that in the 
young the wings and upper parts are brown, while the blue of 
the throat, breast, and abdomen is very pale. The back and 
wings are tawny to ochraceous tawny; primaries dark browm; 
upper tail coverts and rectrices russet; head, chin, and throat 
covered with short pin feathers that do not indicate any color; 
breast and sides deep Dutch blue, fading to white on abdomen; 
under tail coverts white, washed with clay color. The remiges 
are much worn except the eighth and ninth primaries which are 
fresh blue feathers of the adult plumage; a few of the primary 
and secondary coverts are also of the new r blue plumage. 

I propose a subgeneric name for this blue flycatcher to call 
attention to its difference from typical Xeocephus, but my 
opinion is that both Callaeo-ps and Xeocephus should be consid- 
ered as no more than subgenera of Terpsiphone . 

Terpsiphone periopthalmica (Grant). Plate 4. 

Callaeops periopthalmica Grant, Bull. Brit. Orn. Club 4 (1895) 18; 
Ibis VII 1 (1895) 253 (not ^275 5, > ; Whitehead, Ibis VII 5 
(1899) 108; Sharpe, Hand-List 3 (1901) 263; McGregor and 
Worcester, Hand-list Philip. Bds. (1906) 74 (not “94”) ; Mc- 
Gregor, Man. Philip. Bds. (1910) 464; Hartert, Novit. Zool. 23 
(1916) 335, pi. 1; Richmond, Auk 34 (1917) 215. 

Callseops periopthalmica Dubois, Synop. Av. 1 4 (1900) 288. 

Terpsiphone nigra McGregor, Philip. Journ. Sci. § A 2 (1907) 340, 
pis. 1-3; Man. Philip. Bds. (1910) 466. 
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The publication of a colored plate illustrating the type of 
Callaeops periopihalmica and Richmond's comment on this spe- 
cies, as well as a letter from Dr. C. W. Richmond with regard 
to the species, have led me to reexamine the specimens of 
“Terpsiphone nigra” in the Bureau of Science collection. 

The type of C. periopihalmica was purchased by John White- 
head from Brolio Barboza, a Filipino taxidermist, with whom 
I was well acquainted. The collector assured me that the spec- 
imen was killed with a blow gun near Malabon, a small town 
a few kilometers from Manila. Like many other taxidermists 
this man kept no record of his specimens and so was unable to 
furnish me any other information about this bird. Who really 
killed the bird is doubtful and is of no consequence, but I think 
it probable that the bird was really collected near Manila, In 
the vicinity of Malabon the vegetation is entirely unsuited to 
such birds as the long-tailed flycatchers. Therefore, I think 
there can be no doubt that the type of “Callaeops” was a wind- 
driven individual far from its normal habitat. Unfortunately 
we do not know the date on which this specimen was collected. 

In May, 1907, through the courtesy of Gen. Leonard Wood, 
in company with the late Col. E. A. Mearns, I was able to visit 
Batan Island, one of the most northern islands of the Philippine 
Archipelago, On that island I was delighted to find a long- 
tailed, black and white flycatcher of which we collected a good 
series. This I described as Terpsiphone nigra , but I noted that 
some of the specimens agreed with the description of Callaeops 
periopihalmiea. The type of the latter species has passed to 
the Tring Museum., and Hartert has published some comment 
on the species and a colored plate of the type. Richmond has 
published some further notes on the species. 

Hartert’s colored plate shows a bluish black bird with the ab- 
domen and the tips of the inferior tail coverts white. Twelve 
graduated rectriees are shown, the middle pair being the narrow- 
est; the greatest differences in length are between the first 
and the second pairs and between the fifth and the sixth pairs. 

That “Terpsiphone nigra” breeds before it attains the full 
black plumage is indicated by specimen 6440 in which one of 
the central rectriees is considerably lengthened and the other is 
nearly as short as the next pair; the latter feathers are not 
conspicuously longer than the third pair (Plate 4, fig. 1). This 
specimen is a male collected June 5, and is marked “breeding 
male.” The abdomen is extensively whitish, and the inferior 
tail coverts are entirely cinnamon. The head and neck are 
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black, but the mantle and rump are about walnut brown. I 
have stated that “The short-tailed black males of this flycatcher 
agree with the description of Callaeops periopthalmica” but I 
And that the two short-tailed black males in the collection, on 
wdiich I based this statement, are imperfect, the long, streamer- 
like rectrices having been shot away. However, if the long 
rectrices are molted in the nonbreeding season, the adults will 
closely resemble Hartert’s plate. 

La Touche, 4 writing on Terpsiphone incii (Gould) in China, 
says : 

In spring most of the males have the long central rectrices, and breed in 
the red plumage as well as in the white. The latter plumage, which is that 
of the old males at least two years old, is without doubt moulted at the end 
of the summer before the autumn migration begins. 

With reference to the same species I take the liberty of 
quoting from a letter written by Mr. La Touche at Mengtsx, 
Yunnan, China, on November 3, 1920, as follows: 

During the period 1882-1919, when I paid much attention to China birds, 
I never once obtained or saw a male in white plumage on the autumn mi- 
gration. Hence my remark. Now, in this place, I have this autumn ob- 
tained three white males, all with short tails. In this province at least, T. 
incii retains the white plumage after the summer but has dropped the long 
central rectrices just as is the case with the Indian birds. 

The type of Terpsiphone nigra- , which appears to be the most 
adult male collected by me, has a little white on the middle of 
the abdomen, but none on the tips of the inferior tail coverts 
(Plate 4, fig. 2). The bases of these coverts are white and the 
inner edges are light clay browm. This is the only specimen 
with the inferior tail coverts nearly all black. Each of seven 
other long-tailed males has more white on the abdomen than the 
type, and the coverts are white or clay brown ; but in none are 
the coverts black with clear white tips as shown in the colored 
plate of Callaeops periopthalmica. 

In some specimens of Terpsiphone nigra , the axillars and in- 
ferior wing coverts are more or less white, and in others these 
feathers are entirely black. In none is the white so conspicuous 
as in T. princeps. It should be noted that in the adult, breeding 
male the two central rectrices are not the only ones length- 
ened, for the next two pairs are much longer than in immature 
birds. It seems probable that the’ type of Callaeops periopthaU 
mica is an adult male in nonbreeding plumage. This supposition 

4 Ibis XI 2 (1920) 666. 

1T594S 6 
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Is sustained by the condition of a male specimen of Terpsiphom 
princeps (Temm.) collected at “Hiuga-Kiushu,” Japan, on Au- 
gust 5, 1894, In this specimen the rectriees are graduated, with 
the central pair slightly narrowed; the greatest differences in 
length are as shown in Hartert’s plate of Callaeops . 

For the present I am satisfied to let Terpsiphom nigra stand 
as a synonym of Callaeops periopthalmica , but I do not fed sure 
that a long-tailed black flycatcher will not be discovered in Luzon* 
Callaeops is no more than a subgenus of Terpsiphom. 

The distribution of the species is: Batan Island, Batanea, 
resident ; accidental near Manila, Luzon, P. L 



ILLUSTRATIONS 


Plate 1 

A nest of Gerygone simplex Cabanis, from Alabang, Luzon, P. i. 

Plate 2 

A nest of Gerygone simplex Cabanis, from Alabang, Luzon, P. I. 

Plate 3 

A nest of Rhipidura nigritorquis Vigors, from Alabang, Luzon, P. I. 

Plate 4 

Pig. 1. Terpsiphone periopthalmica (Grant). A breeding male in imma- 
ture plumage, with one of the middle rectrices lengthened. No. 
6440. 

2. Terpsiphone periopthalmica (Grant). An adult breeding male, 

with well-developed rectrices. No. 6395, type of Terpsiphone 
nigra McGregor. 

3. Terpsiphone periopthalmica (Grant). A female in adult plumage. 

No. 6495. 
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PLATE 2. A NEST OF GERYGONE SIMPLEX CABANIS. 











THE RELATION OF STOCKS TO MOTTLED LEAF OF 
CITRUS TREES 1 

By H. Atherton Lee 

Pathologist , Office of Fruit 1 Disease Investigation, United States 
Department of Agriculture 

THESE PLATES 
INTRODUCTION 

Mottled leaf of citrus trees has become increasingly important 
within the last few years in the citrus-growing regions of the 
United States and has been the subject of much discussion among 
growers, physiologists, and pathologists. The present paper 
submits definite data concerning the relation of stocks to mottled 
leaf which may contribute slightly to our knowledge of the 
disease. The data also make possible a suggestion for its 
future control. 

BRIEF HISTORY OF THE DISEASE 

A number of hypotheses have been advanced to explain the 
cause of this disease, based usually on substantial investigations 
in some one area w r here trees were badly affected. Thus 
Hilgard, 2 in 1906, advanced the theory of an excess of lime as a 
cause of mottled leaf in the Porterville region in California. His 
conclusions were based upon his observations of the occurrence 
of the disease in areas where lime was considerably in excess. 
Another theory, somewhat in opposition to that of an excess of 
lime, was advanced by Snowden, 3 4 and depended on an improper 
relationship of calcium to magnesium in the soil, it being ex- 

1 The writer is greatly indebted and herein expresses gratitude to Mr. 

S. Apostol, chief of the Division of Plant Industry of the Philippine Bu- 
reau of Agriculture, for the use of the citrus orchards at Laxnao. The 
use of the orchards, as well as living accommodations at Laxnao, were 
made available through' the efforts of Mr. Apostol; without this unusual 
opportunity the work would have been impossible. 

s Hilgard, E. W., Marly subsoils and chlorosis or yellowing of citrus 
trees, Univ. Calif. Agr. Exp. Sta. Circular 27 (1906). 

4 Snowden, R, R., The magnesia lime trouble in citrus orchards, Cali- 
fornia Cultivator (1910) 124. 
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plained that the proportion of magnesium to calcium was too 
great in areas where mottled leaf was found. This explanation 
was apparently not so well supported by evidence as was 
Hilgard’s. 

It was shown by Thomas * that, in a large number of cases, 
nematodes were to be found upon the roots of trees with mottled 
leaf. These observations by Thomas were taken in representa- 
tive districts of California. The conclusion that nematodes were 
a direct cause of mottled leaf was abandoned, however, by the 
subsequent finding of mottled leaf trees, upon the roots of which 
no nematodes could be found. 

Smith and Smith 4 5 * found mottled leaf to be associated with 
poorly drained soils, and with soils of a poor physical texture. 
Mottled leaf was also recorded by them as accompanying excesses 
of manure or as occurring on trees situated near stables or 
corrals where there was an excess of organic matter. They 
concluded that mottled leaf was a result of an irregular supply 
of food and moisture. Kellerman and Wright, 0 in 1914, claimed 
to have correlated the occurrence of mottled leaf with soils in 
which there was an excess of nitrate nitrogen. They stated that 
the turning under of straw and other substances high in cellulose 
increased the amount of mottled leaf ; the explanation apparently 
advanced was that the cellulose-dissolving bacteria, which in- 
creased when straw was turned under, used up at the same time 
large amounts of nitrate nitrogen. They claimed to have induced 
mottling, artificially, by introducing into the soil straw and other 
substances high in cellulose, and suggested the turning under of 
green cover crops as a means of preventing mottled leaf. Lip- 
man, 7 in 1915, advanced an interesting theory in explanation of 
the cause of mottled leaf; his conclusion was that the disease 
was caused by a lack of nitrogen in an available form, and was 
based upon field observations and pot experiments. He sugges- 
ted that, although, the total nitrogen content of the soil might 
be high, such nitrogen was not necessarily in an available form, 

4 Thomas, E. C., A preliminary report of a nematode observed on citrus 
roots and its possible relation with the mottled appearance of citrus, 
Calif. Agr. Exp. Sta. Circular 85, (1913). 

“ Smith, R. E., and Smith, E, H., California plant diseases, Calif. Agr. 
Exp, Sta. Bull. 213 (1911) 1137-1159. 

'Kellerman, K. F., and Wright, R. C., Relation of bacterial transforma- 
tions of soil nitrogen to nutrition of citrous plants, Journ. Agr, Res. 2 
(1914) 101. 

T Lipman, Chas. B., A suggestion of a new phase of the problem of 
physiological diseases of plants, Phytopathology 5 (1915) 111. 
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and that the soil flora of that locality possibly was not able to 
convert the nitrogen into an available form. 

Briggs, Jensen, and McLane,® in 1916, found that mottled 
leaf in citrus was correlated in a large number of cases with « 
a low humus content. 

McBeth 9 showed, in 1917, that mottled leaves generally have a 
higher nitrogen content and a higher moisture content than nor- 
mal leaves. He concluded from his work that an irregular food 
and moisture supply was a cause of mottled leaf, and corroborated 
the view advanced by Smith and Smith. Briggs, Jensen, and 
McLane, 10 in 1917, showed control of mottled leaf in a number of 
cases by the use of mulches, combined with basin irrigation, 
which carried organic material into the soil and also maintained 
the temperature of the soil more uniformly. They concluded 
that lack of humus is a cause of mottled leaf. The use of the 
mulched basin system of irrigation has not been accepted gen- 
erally by growers, however, because this practice possesses 
several disadvantages. 

Jensen, 11 in 1917, showed that very badly mottled leaves of 
orange and lemon contained higher percentages of iron, calcium, 
magnesium, and phosphoric acid than did healthy leaves. He 
also observed, in general, an increase in the percentage of these 
elements in the leaf stems and midribs, indicating difficulty in 
their transfer to the mesophyll tissues in the later stages of 
mottling. This apparently is not advanced as a cause but as a 
contribution to the general understanding of the disease. 

Floyd, 12 in 1917, found mottled leaf in Florida to be correlated 
with the use of excessive amounts of ground limestone. He was 
able to induce the mottled leaf symptoms by adding ground lime- 
stone to the soil of potted plants. The writer has seen the 
mottled leaf in Florida which Floyd describes; apparently the 
yellowing between the veins, the stunting of the leaves, and the 


• Briggs, L. X, Jensen, C. A., and McLane, J. W., Mottle-leaf of citrus 
trees in relation to soil conditions, Journ. Agr. Res. 6 (1916) 721-759. 

* McBeth, I. G., Relation of the transformation and distribution of soil 
nitrogen to the nutrition of citrus plants, in Journ. Agr. Res. 8 (1917) 
183. 

10 Briggs, L. J., Jensen, C. A., and McLane, J. W., The mulched basin 
system of irrigated citrus culture and its bearing on the control of mottle- 
leaf, U. S. Dept. Agr. Bull. 439, professional paper (1917). 

“Jensen, C. A., Citrus leaves at various stages of mottling. In Journ. 
Agr. Res. 9 (1917). 

“ Floyd, B. F., Some cases of injury to citrus trees apparently induced 
by ground limestone, Florida Agr. Exp. Sta. Bull. 137 (1917). 
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thickness and the greater toughness of the leaves differ in no way 
from the symptoms known in California as mottled leaf. 

According to this brief review, a number of causes have 
’been ascribed to mottled leaf, all of them being advanced after 
a careful study of the disease which sometimes extended over a 
considerable period of time. It would seem reasonable to con- 
clude from this review of past studies that the complex of symp- 
toms known as mottled leaf may be induced by several different 
types of injury, any one of which may cause the same reaction of 
the plant. That is, several types of injury to citrus trees may 
produce the same ultimate reaction and symptoms. 

OBSERVATIONS ON MOTTLED LEAF AT LAMAO, PHILIPPINE ISLANDS 

The Philippine Bureau of Agriculture maintains a horticul- 
tural station and plant propagation garden at Lamao, in Bataan 
Province near Manila. At this experiment station there are 
three orchards which contain a number of American and Jap- 
anese citrus varieties, and very extensive nurseries for the 
propagation of these varieties. These extensive collections and 
introductions are the 'work of Mr. P. J. Wester, of the Philippine 
Bureau of Agriculture. The writer is greatly indebted to Mr. 
Wester for assistance in identifying varieties at Lamao, and 
for numerous kindnesses in many other ways, and herein he ex- 
presses his deep appreciation to him. 

The orchard trees and nursery trees at Lamao are planted 
upon stocks of different species; the stocks represented are the 
pummelo (Citrus maxima) , the eabuyao (Citrus hystrix ), the 
sour orange (Citrus aurantivM ), the sweet orange (Citrus sin- 
ensis) , the calamondin (Citrus mitts) 9 and the mandarin orange 
(Citrus nobilis ) . 

It was noticed that a considerable amount of mottled leaf was 
present in the nurseries, and that there was also mottled leaf in 
the mature orchards, although to a less extent. The type of 
mottling was entirely the same as that seen in California, the 
leaves yellowing slightly between the veins in the less-affected 
cases, while in the more severe cases the leaves became yellow 
to include all of the leaf -blade tissue with the exception of the 
main veins and midrib, which remained green. The affected 
leaves were stunted in size, thickened, and more leathery than 
were the normal leaves. It gradually became evident that there 
was a correlation between the occurrence of mottled leaf and the 
species used for a stock. A determination was made for each 
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tree of the occurrence of mottled leaf, the variety and species 
on which the disease showed, and the species of the stock. A 
* summary of these observations is presented in the following 
tables: 


Table 1. — Number of trees affected with mottled leaf upon pummelo stocks , 3 


Pummelo stocks budded with — 

Total 

trees. 

Trees affected with I 
mottled leaf. j 


3 

Number. 

0 

Per cent. 

0.00 


28 

2 

7.14 


175 

27 

15.42 

Pummelo stneks ivnhndded 

86 

14 

16.27 

Lemon 

99 

53 

53.53 

Mandarin orange 

348 ! 

259 

74.42 

Cabuyao 

4 

3 

75.00 

Grapefruit 

127 

98 

77. 16 

Sweet orange 

223 

191 

85.65 

Tangelo _ __ 

50 

48 

96.00 

1 



“ The term pummelo is used here to indicate the East Indian form of Citrus maxima; in 
the West Indies the term shaddock is used for the same type of fruit 3. The tangelo is a 
hybrid between the tangerine and the grapefruit. 


Table 2. — Number of trees affected with mottled leaf upon cabuyao stocks. 


Cabuyao stock budded with— 

Total 

trees. 

Trees affected with 1 
mottled leaf. j 

j 

Calamondin — 

2 

! 

Number, j 

°i 

Per sent. 

0.00 


2 

o ! 

0.00 

Sour orange 

2 

o 1 

O.CO 

Lemon _ 

1 

0 I 

0.00 

Pummelo . - 

1 

o 1 

0.00 

Sweet orange - 

19 

; 6 1 

26.31 

| Tangelo _ _ 

11 

j 7 j 

63.65 

1 Mandarin orange - 

[ 

3 

i 2 i 

1 ; 

66.66 


Table 8.-—. Number of trees affected with mottled leaf on sour orange stocks. 


Sour orange stock budded with — 

Total 

trees. 

Trees affected with 
mottled leaf. j 

Pummelo 

18 

Number. 

1 

Per eent, 

5.55 

- 

8 

1 

12.5 

Lemon 

7 

1 

14.28 

Msnd&rin orsngfi--.— _ — 

34 

8 

23.52 

Sweet orange 

28 

12 

j 42.85 




1 
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Table 4. — Number of trees affected with mottled leaf on calamondin stocks. 

Gala mondin stock budded with— 


I Total 
I trees. 


j Calamondin 

i Cabuyao 

j Sour orange 

! Lime-. 

J Grapefruit.. 

Mandarin orange . 

Lemon 

Sweet orange 

Pummelo 

Tangelo 


Trees ail'oeted with 
mottled leaf. 


Number. 

0 

0 

0 


Per cent. 

o.oo 
0.00 
0. 00 
0.00 
9.09 
9.73 
12. GO 
32.90 
IS. 18 
18,18 


TABLE 5 . — Number of citrus trees affected with mottled leaf on mandarin 
orange stocks. 


Mandarin orange stock budded with — 

Total 

trees. 


V, 


10 

Stock unbudded 

84 

Lime.- 

8 

Pummelo 

58 

Grapefruit— _ 

10 

Mandarin orange - _____ 

138 

Sweet orange 

70 

Lemon .... . 

63 




Trees affected with 
mottled leaf. 



Previous work on this subject has offered little opportunity 
for a comparison between the various citrus species as to their 
susceptibility to mottled leaf ; the above tables will indicate such 
comparative susceptibility in a general way. Although it will 
be impossible to arrange the species in the order of susceptibility 
(from these tables at least), still it can be said that the calanaon- 
din and the lime exhibit the mottled leaf symptoms but slightly; 
and that the tangelo, sweet orange, and mandarin orange varie- 
ties are most commonly affected by mottled leaf. 

The relationship of the stocks to mottled leaf is indicated in 
the foregoing tables by comparison of the figures in the various 
tables for a given species; as, for instance, the sweet orange, 
which is recorded in all of the, tables. Thus, the sweet orange 
on pummelo stock developed 191 cases of mottled leaf of a total 
of 228 trees so propagated, or 85.65 per cent of positive cases. 
Sweet orange propagated upon cabuyao stock developed 5 cases 
of mottled leaf from a total of 19 trees budded on cabuyao, or 
26.31 per cent. Sweet orange on sour orange stock developed 
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12 cases out of 28 trees, or 42.85 per cent. Sweet orange on 
calamondin stock developed 12 cases out of 93 trees, or 12.90 per 
cent, and of 70 trees propagated on mandarin orange stock only 
3, or 4.28 per cent, developed mottled leaf. 

Similar comparison with reference to other species shows high 
percentages of mottled leaf on pummelo stocks, lower ones on 
cafouyao and sour orange stocks, and but small percentages on 
calamondin and mandarin orange stocks. A table has been pre- 
pared. combining all the species upon a given stock, and is given 
here as it presents a. more comprehensive summary of the re- 
lationship of stocks to mottled leaf. 


Table 8 . — Summary of the influence of various citrus species as stocks 
upon the susceptibility of citrus trees to mottled leaf. 


| Stock. 

Total 

trees. 

1 

! Trees affected with 

1 mottled leaf. 

1 

i ' " i 


Number. 

Per cent. 

Pummelo - 

j 1145 

695 

60.80 

Cabuyao 

41 

14 

34 14 

Sour orange __ 

! 96 

23 

24.21 

Calamondin 

298 

34 

11.4 

Mandarin orange 

465 

22 

4.73 


The differences between the stocks were even more impressive 
in the nursery rows than they seem when summarized in tables. 
Moreover, the effect of mottled leaf on the growth of the trees 
was very striking. Trees of the Valencia orange or Oneco man- 
darin, for instance, made a very substantial growth on mandarin 
orange stock. The same varieties, of the same age, on pummelo 
stocks of the same age in adjoining rows, were much smaller at 
the time of the observation and lacked the vigorous appearance 
of the trees on the other stocks. The photographs, Plates 2 and 
3, show the comparative growth of trees upon pummelo and 
mandarin stocks. 

The effects of the pummelo stock in inducing mottled leaf 
were very noticeable. A row of trees budded upon this stock 
would be badly mottled and stunted ; a tree would then occur on 
which the scion had not grown and the stock had developed in 
its place. Such a tree of the unbudded stock would be perfectly 
normal, with no trace of mottled leaf, and much greater in size 
than the budded trees upon the pummelo stock. Very commonly, 
also, a pummelo scion upon pummelo stock would develop entirely 
free of the disease and make a normal growth. This and the 
observation that the mandarin and other species mottled badly 
on pummelo, while the pummelo itself on pummelo seldom if 
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ever exhibited the symptoms, led to the conclusion at first that 
this species was in some way incompatible to the 1 sweet orange 
and mandarin orange species. That is, it was thought that 
possibly the mandarin orange and sweet orange species were 
not closely enough related to the pummelo to bud well. 1 low ever, 
this theory was abandoned since the converse, pummelo budded 
on mandarin orange in near-by rows under identical conditions, 
did not result in mottled leaf but made perfectly normal growth. 

The correlation of the pummelo stocks to mottled leaf pre- 
sented in this paper is not advanced as a cause of the disease 
but as a factor conducive to mottled leaf if the conditions are 
favorable. That is to say, it is believed that trees upon pum- 
melo stocks mottle only when the other contributing factors 
are present, while if such factors are absent the trees will re- 
main perfectly normal. The use of pummelo stock therefore 
is conducive to mottled leaf only when the original contributing 
cause or causes are present. Trees upon mandarin orange stock, 
however, have but little mottled leaf, even in the presence of 
one of the series of contributing causes. 

A plausible assumption for the different reactions of the 
different species on various stocks would seem to be the compara- 
tive resistance and susceptibility of such stocks. Thus it would 
seem that the mandarin orange and the calamondin as stocks are 
resistant to the peculiar environmental conditions at Lamao 
which are conducive to mottled leaf*, the pummelo as a stock 
would seem to be extremely sensitive. No analysis as to the 
reasons for such resistance and susceptibility is possible from 
the data at present available. However, the practical application 
is immediately apparent; that is, it would seem possible in such 
regions where the soils have been shown to be favorable to mot- 
tled leaf to minimize injury from this disease by the use of the 
proper stocks. 

THE SOIL AT LAMAO 

Soil conditions have been so closely connected with mottled 
leaf in previous literature that such a brief description as is 
possible is presented here for the use of others interested in this 
disease. The soil at Lamao is fairly uniform in physical texture 
throughout all the citrus orchards. It is probably of alluvial 
origin and may be classed as a sandy loam; this sandy loam 
extends to a depth of from 2.5 to 3 meters before gravel is 
reached* The drainage throughout the orchards is very good 
and water never stands upon the surface of the soil. During the 
dry season it is possible that irrigation is sometimes irregular. 
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To the unaided eye there is no evidence of any considerable 
amount of decaying organic matter in the soil. The nurseries 
and orchards are given very much the same treatment that or- 
chards in the United States would receive. In the dry season 
they are clean cultivated and a good dust mulch is maintained. 
In the wet season a small crop of weeds grows up which is plowed 
under at the close of the rains. 

THE USE OF STOCKS IN CONNECTION WITH MOTTLED LEAF 

From a commercial viewpoint the data presented here would 
indicate that the use of pummelo varieties of Citrus maxima 
under certain conditions is to be avoided. In the Philippines 
under the same conditions, where mottled leaf occurred severely 
upon pummelo stock, trees upon mandarin orange and calamondin 
stocks were affected but slightly, or not at all. It is suggested, 
therefore, that in areas where mottled leaf prevails the promising 
types of mandarin orange and calamondin, if given a trial as 
stocks, might give good results. The mandarin orange is used 
as a stock almost exclusively in the Swatow region in China, and 
is found to give very satisfactory results. It should be under- 
stood definitely that the mandarin orange or calamondin stocks 
are not recommended here for orchard practice until they have 
been thoroughly tried out experimentally under the local condi- 
tions in which it is intended to utilize them. They are suggested 
here only as promising for such a trial. 

SUMMARY 

1. The history of the disease has shown that a number of 
careful investigations at different times and in different places 
have pointed to different factors as causing mottled leaf. It 
would seem possible that the symptoms of mottled leaf accom- 
pany several different types of malnutrition, and are not neces- 
sarily the result of excess or lack of any one substance in the soil. 

2. In the Philippines it was observed that trees upon pummelo 
stock were badly affected with mottled leaf. Trees upon man- 
darin orange and calamondin stocks under the same conditions 
did not mottle. The relationship of stocks to mottled leaf in 
this case is not advanced as a cause of the disease, but it would 
seem that certain stocks are conducive to mottled leaf when the 
causal factors are present. The calamondin and mandarin 
orange when used as stocks apparently enable the tree to avoid 
the disease, even though the causal factors are present. 

3. In localities where mottled leaf prevails, trees upon a man- 
darin orange or calamondin stock would possibly offer a solution 
in preventing the disease. 




ILLUSTRATIONS 

Flats 1 

Leaves of sweet orange variety (Citrus sinensis) typically affected by 
mottled leaf. 

Plate 2 

Left, tree of mandarin orange variety on mandarin orange stock; right, 
two trees of same mandarin orange variety on pnmmelo stock 
showing the stunting of growth due to mottled leaf. All three 
trees are of the same age and were taken from adjacent rows. 

Plate 3 

Pig. 1 . Trees of Valencia orange. The middle tree is budded on manda- 
rin orange stock; the two other trees are budded on pummelo 
stock and show the stunting effects of mottled leaf. All three 
trees are of the same age and were taken from adjacent nursery 
rows. 

2. Trees of a mandarin orange variety. The middle tree is budded 
on mandarin orange stock; the two other trees are budded on 
pummelo stock and show the stunting effects of mottled leaf. 
All three trees are of the same age and were taken from adjacent 
nursery rows. 
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Left, tree of mandarin orange variety on mandarin orange stock; right, two trees of same 
mandarin orange variety on pummeio stock showing the stuniing of growth due to mottled 
ieaf. All three trees are of the same age and were taken from adjacent rows. 
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AN ENUMERATION OF THE JAPANESE APHELINXNJE, 
WITH DESCRIPTIONS OF TWO NEW SPECIES 

By Shonostjke Nasayama 

Of the Imperial Plant Quarantine Station of the Department of 
‘Agriculture and Commerce of Japan 

ONE PLATE 

The present paper enumerates the twelve known species of 
Japanese Aphelininse, described by Howard, Ashmead, Fitch, 
Girault, and Silvestri, and two new species, which are described 
herein, making fourteen species recorded from Japan in this 
subfamily of the Ch&Icididse. These minute, coccid parasites 
represent eight genera. 

I am greatly indebted to Dr. L. 0. Howard, chief of the 
Bureau of Entomology, of the United States Department of 
Agriculture, for help in the preparation of this paper. 

Subfamily APHEUNINiE Howard 

Tribe APHELININI Ashmead 

Genus ABLERFS Howard 

Abieras pexspeciosus Girault. 

Aim. Ent. Soc. Am. 9 (1918) 292. 

Host — Aulacaspis pentagons Targ. 

Habitat. — Tokio, Japan. 

Genus APHELINFS Dalman 
Aphelinus fnscipennis Howard. 

Howard, Revision of the Aphelininse of North America, Tech, Ser. 
Div. Ent,, U. S. Dept. Agr. 1 (1895) 27: Kuwana, The Coccidse 
of Japan 1 (1911) 21. 

Host. — Aspidiotus pernidosus Comst. ; Chiomspis sp. 
Habitat — Tokio, NIigata-ken, Japan, 

Aphelinus japonicus Ashmead. 

Jonm. N. Y. Ent. Soc, 12 (1904) 161, 162. 

Habitat — -Atami, Japan. 

* 175948 7 
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ApMiiius mytilaspi&is Le Baron. 

Revision of the Apheiiimiro of North America, Tech. Ser. Div. Ent., 
XJ. S. Dept. Agr. 1 (1895) 25, 26. 

Host. — H emichionasp'is aspidistra; Sign. 

Habitat — Tokio, Shizu oka-ken, Japan. 

Genus AZOTUS Howard 

Asofus capensis Howard. 

New genera and species of Apheliniuse, with a revised table of 
genera, Tech. Ser. Bur. Nut., U. S. Dept Agr, 12 4 (1907) 75, 76, 
fig. 16; The Coccidse of Japan 1 (1911) 20. 

Host — Aidacaspis pentagoua Targ. 

H abita t. — Tokio, J apan . 

Azotus chionaspidis Howard. 

Proc. Ent. Soc. Wash. 16 (1914) 85. 

Hosts. — Ghionaspis difftcilis CklL ; Aulamspis pentagoua Targ. 
Habitat. — Tokio, Niigata-ken, Kanagawa-ken, Japan. 

Genus COCCOEKAOTS Westwood 

Coccophagus leeanii Fitch. 

Revision of the Aphelininse of North America, Tech. Ser. Div. Ent., 
U. S. Dept Agr. 1 (1895) 33, 34. 

Hosts . — Ceroplastes rubens Mask.; Phenacoccus pergandei 
CklL ; Pulvinaria citricola Kuw. 

Coecophagm yoshidse sp. nov. Plate 1, fig. 1. 

Female. — Length , 1.72 millimeters; wing expanse, 2.85; 
greatest width of fore wing, 0,54. Antenna.* as long as the 
thorax; segment 1 of funicle longer than segment 2 or 3; club 
segments subequal in length and each as long as segment 3 of 
funicle; thorax as long as the abdomen, but slightly widened 
toward the posterior margin; general color black; anterior and 
intermediate tibise light-colored, posterior dark-colored; eyes 
clear but hairy; body rather hairy; wings dusky with short 
cilia; marginal fringe very short, even wanting along basal 
three-fourths of caudal margin of forewing; tibia! spur of middle 
leg nearly as long as basal tarsal segment. 

This species was reared by Mr, Kashichi Yoshida, of the 
Shizuoka-ken Agricultural Experiment Station, in the vicinity 
of Shizuoka, from Coccus hesperidum Linn., in May, 1918. The 
specific name is given in honor of the collector of this species. 
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The male is unknown. 

Host — Coccus hesperidur/i Linn. 

Habitat . — Shizuoka-ken, Japan. 

Genus PSEISS0PTSE1 JS Howard 

Perissopterns rnexicanus Howard. 

Revision of the Aphelinin® of North America, Tech. Ser. Div. Ent.. 
L T . S. Dept. Agr. 1 (1895) 22. 28, fig. 5b; The Coccidae of Jan an, 
1 (1911) 20. 

Host — Aulacaspis pentagona Tar g. 

Habitat . — Tokio, Japan. 

Genus PROS P ALTELLA Howard 
Prospaltella aurantii Howard. 

Revision of the Aphelininse of North America, Tech. Ser. Div. Ent., 
IT. S. Dept. Agr. 1 (1895) 41, 42, fig. 13; The Coccidffl of Japan 
1 (1911) 21. 

Host . — Aspidiotus pemiciosu s Comst. 

Habitat — Tokio, Shizuoka-ken, Japan. 

Prospalfella herlesei Howard. 

On the parasites of Diaspis pentagona, Ent. News 17 (1906) 292, 
fig. [published October, 1906]; Sedia 3 (1905) [published No- 
vember 30, 1906] 391, fig. 

Host . — Aulacaspis pentagona Targ. 

Habitat — Tokio, Japan. 

Prospaltella niigatse sp. nov. Plate 1, fig. 2. 

Female . — Length, 0.69 millimeters; expanse, 1.53; greatest 
width of forewing, 0.19. Thorax broader than abdomen; length 
about same; pedicel as long as segment 3 of funicle which is 
longer and broader than segment 1 or 2 ; segment 2 of funicle 
longer than segment 1; club segments 1 and 2 subequal in 
length ; terminal segment pointed at apex ; thorax, width greater 
than length; general color brownish yellow ; antennse and legs 
light yellow ; ocelli red ; eyes black ; abdomen black, broad ante- 
riorly with narrow, dark bands between the segments; mesc- 
scutellar parapsides also black; wings hyaline; veins pale yellow; 
forewings not so densely covered with cilia as in Prospaltella 
herlesei; marginal fringe long. 

, I reared this species from Aulacaspis pentagona Targ., infest- 
ing specimens of the mulberry tree that were brought from 
Tookamachi, Niigata-ken, in September, 1918, in the hope that 
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some parasites might be reared. Toward the end of September 
and in the early part of October, 1918, minute, active chalcids 
were bred from the scale, which diner from Prospaltelia bmiesei 
Howard. Specimens of the latter species were received from 
Prof. Antonio Borlese some time ago. This new parasite, which 
I name Prospaltelia niigatze, has long, expanded .forewings, and 
remarkably broad thorax. Segment 2 of funicle of this new 
species is longer than segment 1: in Prospaltelia herlesei seg- 
ment 1 is the longer. 

The male is unknown. 

Host — Aulacaspis pentagons Targ. 

Habitat. — Tookamachi, Miigata-ken, Japan, 

Tribe PTEROPTRIC1NI Ashmond 

Genus ASCHENOUflUS Howard 
Arclienonras orientalis Silvestri , 1 * 

Host — Aulacaspis pentagona Targ, 

Habitat — Tckio, Japan. 

Genus CASCA Howard 
Oasea chinensis Howard. 

New genera and species of Aphelininse, with a revised table of genera, 
Tech. Ser. Bur. Bnt., U. S, Dept. Agr. 12 4 (1907) 83, fig. 20. 

Host — Chionaspis difficilis Ckll. 

Habitat — Tokio, Japan. 

1 Professor Silvestri reports that he has described this species, but I am 

unable to locate his literature. 



ILLUSTRATIONS 

[Drawings by tie author* ] 


Plats 1 

FIG. 1 . Coccophagus yoshidse sp. nov., female; greatly enlarged. 

2. Prospaltella niigatse sp. nov., female; greatly enlarged. 
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PHYSICAL PROPERTIES OF PHILIPPINE CONCRETE 
AND CONCRETE AGGREGATES 1 

By Albert E. W. King 
Of the Bureau of Science , Manila 

Among other activities, during the past ten years, the mate- 
rials testing laboratory of the Bureau of Science has been con- 
ducting tests on concrete made for the Government in different 
parts of the Archipelago. Not only has this laboratory tested 
specimens of concrete that have been cast on the building site 
under typical held conditions, but it has sometimes made pre- 
liminary laboratory tests of the same aggregates so that a 
comparison of the strength of concrete made in the field with 
that of concrete mixed under carefully controlled laboratory 
conditions is possible. However, it should be mentioned that 
the Government has lately erected numerous concrete structures 
throughout the Islands without making a previous laboratory 
examination . of the aggregates, and even without casting test 
specimens during the process of construction, so that the results 
recorded in this paper, unfortunately, are fragmentary. Then 
again, some of the data obtained by this laboratory were so 
lacunose that their inclusion here is not warranted. For in- 
stance, the Bureau of Science materials testing laboratory has 
occasionally received concrete test pieces without marks of 
identification as to age, quality of the mixture, aggregates and 
cement used, or the structure represented. As it is, I have 
included tests of concrete made of aggregates whose precise 
origin is unknown. Sufficient data, however, are given in these 
instances to sanction publication. Nearly all of the test spec- 
imens made in the field were sent to the Bureau of Science by 
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the district engineers directly in charge of Bureau of Public 
Works building projects throughout the Philippines. A few of 
the held test specimens represent concrete that hah entered into 
the construction of some of Manila's modern business edifices, 
such as the Manila Hotel, the Masonic Temple, and the Chaco 
Building. An interesting series of results was secured from 
test specimens cast in the field during the construction of the 
United States Army pier in Manila.- These results are espe- 
cially noteworthy in that they show that the careful selection 
of aggregates, a close supervision of all mixing operations, in- 
cluding the proportioning of the cement, sand, water, gravel, 
and crushed stone, together with conscientious inspection of 
the process of putting the concrete in place, so as to compel 
sufficient spading and tamping of the mix, will under field con- 
ditions yield a concrete that is as strong as concrete made from 
the same materials in the laboratory. 

The number of tests recorded totals 1,677. In Table 1 is 
shown the number of concrete specimens, classified according 
to provinces that submitted aggregates or test pieces. This 
table will give some idea of the amount of constructional ac- 
tivity carried on by the Government, throughout the Philip- 
pines, during the past decade. 

Preliminary to the erection of concrete structures built under 
the supervision of the Bureau of Public Works, it has been cus- 
tomary to send to the Bureau of Science, for testing, samples 
of sand and gravel occurring as near as possible to the building 
site, and at the time thought by the engineer to be the best 
available material for the work contemplated. The samples 
of aggregates arrived at the materials testing laboratory 
packed in gunny sacks, cartons, wooden boxes, kerosene cans, 
and cement barrels, and ranged in quantity from barely suf- 
ficient to make six briquettes and one or two 6-inch cubes, to 
a barrelful (about 3.8 cubic feet) each of sand and gravel or 
crushed stone. In general it may be said that the samples were 
too small, and whether they were truly representative of the 
deposits or not is problematical. In several instances, tests 

2 For these specimens I am indebted to Mr. George H. Bevin, C. E., 
general superintendent of construction, Quartermaster Department, United 
States Army, who turned over to the Bureau of Science one hundred 
seventy-two 6-inch concrete cubes that were taken from batches used in 
making the piles, braces, and floor of the Quartermaster's pier. Fourteen 
cubes were tested and the cubes remaining are being preserved for long- 
time tests, a portion under the eaves of the laboratory roof, and the other 
portion in a steel cage submerged in the salt water beneath the pier. 
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of aggregates had to be postponed because the material sent 
was insufficient, thus entailing a delay of several weeks: some- 
times the samples never came, and construction proceeded with- 
out a preliminary test of the aggregates. Such conditions are 
regrettable. The purpose of conducting tests on concrete ag- 
gregates is to eliminate, at the minimum of expense, unsuitable 
materials. Unfortunately it has not always been possible to 
carry cut the recommendations of this laboratory ; and there are 
instances on record where fine aggregates, entirely unfitted for 
concrete construction, have been used, often with disastrous 
results. 

Table 1 . — Number of concrete specimens , classified according to provinces 
submitting aggregates or test pieces . 


Province. 

Specimens tested. 

Leyte 

256 

Manila and vicinity 

242 

Bulacan 

229 

Iloilo 

156 

Cebu 

88 

Samar 

78 

Cavite 

73 

Occidental Negros 

68 

Laguna 

52 

Albay 

49 

Gapiz 

47 

Pangasinan 

32 

Bohol 

27 

Tarlac 

26 

Cotabato 

22 

Marinduque 

20 

Ilocos Norte 

IS 

Ilocos Sur 

18 

Antique 

18 

Rizal 

16 

Sorsogon 

16 

Isabela 

16 

Oriental Negros 

14 

Batangas 

13 

Tayabas 

13 

Surigao 

12 

Zambales 

12 

Bataan 

11 

Misamis 

10 

Nueva Eeija 

8 

Zamboanga 

8 

Pampanga 

4 

Palawan 

8 

Jolo 

2 


Total 


1,677 
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Upon arrival at the laboratory, the samples of sand and 
grave! were first thinly spread on a concrete platform and then 
rapidly dried by exposure to the heat of the sun, which at sea 
level in a tropical country is great. When dry, the aggregates 
were ready for testing. Complete sand tests in this laboratory 
comprise the determination of percentage of voids, apparent 
specific gravity, granulometric analysis, comparison of tensile 
and compressive strengths of 1 : 3 mortar with those of 1 : 3 
Ottawa sand mortar, and approximate mineralogical composi- 
tion; but sometimes not all of these tests were performed. 
Examinations were conducted in conformity with requests made 
by the Bureau of Public Works and, as Table 2 shows, are not 
complete. Ten years’ testing of sands for concrete work has 
shown that very little practical value has been derived in the 
Philippines from knowledge of percentage of voids, apparent 
specific gravity, and mineralogical composition data, and that 
for ordinary routine examinations these tests might very well 
be omitted, since they tell us nothing regarding the compressive 
strength of the mortar or mortars yielded by the sand. The 
compressive strength of mortar is, after all, of paramount im- 
portance to the designing engineer ; with the exception of granu- 
lometric analysis, all other tests play a very inconspicuous role 
in determining the suitability of a sand as a concrete aggregate. 
The size of the grain and the gradation of grain sizes, more than 
any other factors determine the compressive strength obtainable 
from a sand when mixed with Portland cement; so that the 
granulometric analysis of a sand, in nearly all instances, forms 
a valuable, practical criterion of the compressive strength. 

What has just been said with respect to sand may also be 
applied to gravel and crushed stone, which constitute the coarsest 
components of concrete. Specific gravity, percentage of voids, 
granulometric analysis, and mineralogical composition data are 
of secondary importance. Table 3 gives the granulometric 
analyses of some Philippine gravels. 

The most important test of gravel in ordinary routine inves- 
tigation consists in actually making a series of concrete mix- 
tures with this coarse aggregate and then ascertaining the 
compressive strength of the resultant test specimens. The pro- 
portions usually designated by the Bureau of Public Works are 
the standard 1:2:4, 1 : 2.5 : 5, and 1:3:6 mixtures ; occa- 
sionally requests for other mixtures are received. 
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LABORATORY TESTS OF AGGREGATES USED IN CONCRETE 

Percentage of voids. — A graduated cylinder about 7 centi- 
meters in diameter with a capacity of 500 cubic centimeters was 
used in determining the voids in the sand. A small quantity 
of the dried sand was placed in the cylinder and compacted by 
striking the cylinder lightly on a cloth pad. About twenty blows 
■were given and successive additions of sand compacted until the 
cylinder was filled to the 500 cubic centimeter mark. It is im- 
portant to compact all sands to the same mark in order to secure 
reliable results. The difference between the weight of the 
cylinder containing the sand and that of the empty cylinder gave 
the weight of the 500 cubic centimeters of dry compacted sand. 
Knowing the specific gravity of the sand, the actual volume 
occupied by the sand grains may be easily calculated by sub- 
stituting the proper values in the formula : 

Mass 

Volume— 

Specific gravity 

If the true volume of the sand particles be now subtracted 
from the apparent volume as measured in the graduated cylin- 
der, the difference will represent the void space in 500 cubic 
centimeters of sand. The void space divided by 500 and mul- 
tiplied by 100 will give the percentage of voids. 

The method used for determining the percentage of voids 
in the coarse aggregate (gravel) is analogous to that employed 
in connection with the sands and screenings. On account of 
the larger size of the grain a more spacious and less fragile 
container was used for weighing a compacted volume of the ag- 
gregate. A wooden box with inside lineal dimensions of 15 
centimeters was filled with gravel, which was compacted by 
subjecting it to gentle percussion. The difference between 
the filled box and the empty box gave the mass of the compacted 
aggregate contained within a space of 3,375 cubic centimeters. 
Knowing the mass and the specific gravity of the gravel, it is 
an easy matter to calculate the true volume of the constituent 
pebbles by means of the formula already mentioned. The true 
volume of the gravel subtracted from the apparent volume 
(8,375 cubic centimeters) gives the void space, and this in turn 
divided by the apparent volume and multiplied by 100 gives the 
percentage of void space. 
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United States Army crushed quartz sand used in making briquettes. 



Table 2. — -Physical tests of Philippine sands — Continued. 
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54 ! Back of Camp Stotsenberg 



66 Limestone screenings crushed and graded at the Bureau of 
Science. 



United States Army crushed quartz sand used in making briquettes. 



Physical tests of Philippine sands — Continued, 


114 


The Philippine Journal of Science 




structiiiK Santa Maria Bridge. 



proposed for Cebu Quarantine 



TABLE 2. — Physical tests of Philippine sands- — Continued. 



39 ' Barrio Df Mayondon, Los Banos 



41 Tig-bao River j 5,004 j i 3,946 | Doc., 1915 Proposed for constructing Tacloban Port Works. 

42 Tabontabon ! 3,316 3, 612 I 2,861.' 3,694 I do.. - Used in constructing Tabontabon School. 



Back of Camp Stotaenburg- .. 



— Physical tests of Philippine sands — Continued. 
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912 1,450 B17 601 do Fairly clean Band containing 1«?bb than 5 per cent quartz, and principally 

composed of volcanic and metamorphie rock pebbles, about. 10 pur 
cent of which arc in an advanced state of decomposition. 



Table 3. — Granulometric analyses of Philippine gravels. 
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jg Gac ii j .j ; 10(1 I !13 3 o ! Mar., 1916 I Proponed for Cagayan Wharf. 

Cagayan River j I 100 J 98 ■ 89 08 J 40 ] do... Proposed for Cfsfruyun Wharf; roiitainii nbouL H 



Table 3. — Granulometric analyses of Philippine gravels — Continued. 
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bridges on Iba-Subic Road. 
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Specific gravity. — Sixty-four grams of the dried sand were 
introduced into a Le Chatelier flask filled to the zero mark with 
95 per cent alcohol. The rise of the meniscus on the graduated 
neck represents the volume displaced by the grains of sand. 
Dividing the mass of the sample used by the displacement in 
cubic centimeters indicated on the neck of the flask quickly and 
accurately gives the specific gravity of the sand. 

For determining the specific gravity of the coarse aggregate 
about 1,000 grams of the dried gravel were accurately weighed, 
and then allowed to rest under water for twenty-four hours 
in order to fill the pores. After the aggregate was saturated 
with water, it was quickly dried with a cloth, then with a blot- 
ter, and the displacement of the gravel noted in a large graduated 
cylinder containing a measured quantity of water. The specific 
gravity was calculated from the well-known formula: 

Mass 

Specific gravity— 

Volume 

Granulometric analysis . — In determining the granulometric 
analysis of sand, 200 grams of a representative sample were suc- 
cessively shaken on a series of sieves ranging from 10 to 200 
meshes to the linear inch and the residue on each sieve was 
weighed. The sieves are 8 inches in diameter and fitted with 
double-crimped, brass, wire cloth having square mesh openings. 
In Table 4 are recorded the actual mesh and wire sizes, obtained 
by examining the sieves under a microscope fitted with an ocular 
micrometer. The granulometric results obtained during the 
period 1908 to 1914 were secured by hand sieving; results after 
1914 were gotten by using an electrically driven sieving ap- 
paratus commercially known as The Per Se Testing Sieve Agita- 
tor manufactured by Howard and Morse, of Brooklyn, New York. 

Table 4. — Mesh, space, avid wire sizes of sieves used in performing granu- 
lometric analyses of Philippine sands. 


Meshes per linear inch. i 

Width of clear ; 
opening: from 
one wire to 
another. 

| 

Diameter of j 
wire. j 


in. 

mm. 

in. \ mm. 


0. 0734 

1.S7 

0.0266 ; 0.675 

20 — 

0.0323 

0. S20 

0.0177 ; 0.450 


0. 0203 

0. 517 

0.0130 | 0.330 


0.0144 

0.365 

0.0106 i 0.270 

50 — 

0.0111 

0.283 

0. 0089 ; 0.225 

80 

0.0066 

0. 168 

0.0059 : 0.150 


0.0063 

0.134 

! 0.0047 '■ 0.120 


0.0026 

0.067 

j 0.0024 ! 0.060 
i 
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For the granulometric test of gravel and crushed stone, a set 
of sieves was used having circular openings ranging in diameter 
from 2.25 inches down to 0.30 inch, namely 2.25, 1.50, 1.00, 0.67, 
0.45, and 0.30. Instead of wire cloth, these sieves consisted of 
sheet iron punched with round holes, which was soldered to a cir- 
cular frame 12 inches in diameter and 3 inches deep. 

A 2,000-gram sample of the dry gravel was placed on the 
sieve with the largest opening and shaken by hand until no more 
of the material passed through. The material coming through 
this screen was placed on the sieve next smaller in hole opening 
and the sieving performed as before, and the process continued 
with the other sieves in the series. The portions of aggregate 
remaining on each of the screens were weighed and recorded. 

Tensile and compressive strength tests . — The sands and screen- 
ings were tested for tensile strength in the proportions by weight 
of one part cement to three parts sand. Three-gang standard 
briquette molds were used for molding the test specimens. The 
briquettes were made in accordance with the directions pre- 
scribed in the United States Government specification for Port- 
land cement. 3 

Specimens for compression were made in the proportions by 
weight of one part cement to three parts sand, but in several in- 
stances the smallness of the sample precluded such a test. The 
compression specimens were cylindrical, with a diameter of 3.568 
inches and a height of 7.136 inches. The cylinder-shaped molds 
used in forming these test pieces are constructed of cast iron and 
are split vertically into halves for facility in removing the speci- 
mens. During the molding operation, the two halves of the mold 
are held together by a cast-iron ring that encircles the body of the 
mold with a taper fit. The diameter was made 3.568 inches so 
that the area of the bearing faces would be exactly 10 square 
inches, as this greatly facilitates the calculation of the strength, 
per square inch. The height was made twice the least lateral 
diameter in order to secure the correct shearing angle during rup- 
ture. For the purpose of comparison briquettes and cylinders 
were molded of mortar composed of one part cement and three 
parts standard Ottawa sand, by weight. Both the tension and 
the compression test mortar specimens, unless otherwise noted, 
were stored for the first twenty-four hours in a moist-air cabinet; 
at the end of this period the test pieces were removed from 
the molds and stored up to the time of rupture in fresh run- 
ning water maintained at an, average temperature of 28° C. 

tt United States Government Specification for Portland Cement, Circular 
Bur. Standards 33 (May 1, 1912, and January 18, 1917). 
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In Table 5 are recorded typical results or physical tests of 
eight brands of Portland cement that have been used in concrete 
construction in the Philippine Islands. These tests were made 
in the materials testing* laboratory of the Bureau of Science in 
accordance with the United States Government specification 
for Portland cement.- The requirements of the older specifica- 
tion were in force in the Philippine Islands until May 24, 1918, 
and are abstracted here for convenience in studying the results 
given in Table 5. 

2. In the finished cement, the following limits shall not be exceeded: 

Per cent. 


Loss on ignition for 15 minutes 4.00 

Insoluble residue 1.00 

Sulphuric anhydride (SOs) 1.75 

Magnesia (MgO) 4.00 

SPECIFIC GRAVITY 


3. The specific gravity of the cement shall be not less than 3.10. Should 
the cement as received fall below this requirement, a second test may be 
made upon a sample heated for 30 minutes at a very dull red heat 

FINENESS 

4. Ninety-two per cent of the cement, by weight, shall pass through the 
No. 100 sieve, and 75 per cent shall pass through the No. 200 sieve. 

SOUNDNESS 

5. Pats of neat cement prepared and treated as hereinafter prescribed 
shall remain firm and hard and show no sign of distortion, checking, 
cracking, or disintegrating. If the cement fails to meet the prescribed 
steaming test, the cement may be rejected or the steaming test repeated 
after seven or more days at the option of the engineer. 

TIME OF SETTING 

8. The cement shall not acquire its initial set in less than 45 minutes 
and must have acquired its final set within 10 hours. 

TENSILE STRENGTH 

7. Briquettes made of neat cement, after being kept in moist air for 
24 hours and the rest of the time in water, shall develop tensile strength 
per square inch as follows: 

Pounds. 


After 7 days 500 

After 28 days 600 


8. Briquettes made up of 1 part cement and 3 parts of standard Ot- 
tawa sand, by weight, shall develop tensile strength per square inch as 


follows : 

Pounds. 

After 7 days 200 

After 28 days 275 


4 United States Government Specification for Portland Cement, Circular 
Bur. Standards 33 (May 1, 1912, and January 18, 1917). 
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The foregoing specification has been superseded by that pub- 
lished in the third edition of Circular 33, issued -January 18, 
1917. The latter United States Government specification for 
the testing of Portland cement has been in force in the Philippine 
Islands since May 24 , 1918 , and is effective at the present time. 
For the purpose of comparison, the new requirements are here 
given. 

chemical limits 

2. The following limits shall not be exceeded 

Loss on ignition 

Insoluble residue 

Sulphuric anhydride (SOo) 

Magnesia (MgO) 

SPECIFIC GRAVITY 

3. The specific gravity of cement shall be not less than 3.10 (3-07 for 
White Portland cement). Should the test of cement us received fall below 
this requirement, a second test may be made upon an ignited sample. The 
specific-gravity test will not be made unless specifically ordered. 

FINENESS 

4. The residue on a standard No. 200 sieve shall not exceed 22 per cent 
by weight. 

SOUNDNESS 

5. A pat of neat cement shall remain firm and hard, and show no signs 
of distortion, cracking, checking, or disintegration in the steam test for 
soundness. 

TIME OF SETTING 

6. The cement shall not develop initial set in less than 45 minutes 
when the Vicat needle is used or 60 minutes when the (Fillmore needle is 
used. Final set shall be attained within JO hours. 

TENSILE STRENGTH 

7. The average tensile strength in pounds per square inch of not less 
than three standard mortar briquettes composed of one purl; cement ami 
three parts standard sand, by weight, shall be equal to or higher than the 
following : 


!Vr cunt. 
- 1.00 
0.S5 
2.00 
5.00 


Age at 
test. 

! 

Storage of briquettes. 

Tom-tile 

strength, 

pounds 

per 

square 

inch. 

Days. 

7 

28 

i 

1 day in moist air, 6 days in water 

200 

300 

1 day .in moist air, 27 days in water 



Table 5. — Typical results of physical tests conducted upon Portland cements used in the Philippines, 
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In this laboratory it is customary to test one barrel of cement 
in every ten. Each sample of cement received by the Bureau 
of Science, so far as the Government is concerned at least, there- 
fore represents ten barrels of cement. Only one sample in every 
ten is tested for fineness, one in every live for time of setting 
and for specific gravity, but every sample is tested for sound- 
ness and tensile strength. An incomplete chemical analysis is 
also made of every lot of cement received by the laboratory, 
a single composite sample being taken for this purpose. Table 
6 gives the loss on ignition, insoluble residue, sulphuric anhy- 
dride, and magnesia of some cements used in the Philippine 
Islands. 

Table 8 . — Incomplete chemical analyses of Portland cement used in the 
Philippine Islands . 


Brand. 


Asano 

Caballo 

Culebra 

Green Island .. 

Onada 

Rizal 


Loss on 
ignition. 

Insoluble 

residue. 

Sulphuric 

anhy- 

dride. 

M;ip;uo- 

sifi. 

Per cent. 

Per cent. 

Per cent. 

Per rent. 

1.63 

0. 55 

3.30 

1.35 

2.10 

0. 25 

1.17 

2. 12 

1.90 

0.35 

1. .10 

3.96 

1.S5 

0. 44 

1.25 

1. 95 

1.46 

0. 41 

1. 50 

1. 79 

2.73 

0.53 

1.02 

1.54 


In Table 7 are recorded the number of samples of Portland 
cement tested at the materials testing laboratory since the in- 
ception of such work in 1907 at the Bureau of Science. Pre- 
vious to that year the testing of Portland cement was scattered 
throughout the various government entities using it. 

Mineralogical composition , — Some of the sands were examined 
under the magnifying glass for the purpose of making a rough 
approximation to their mineralogical composition. In order 

Table 7 .—Number of samples of Portland cement tested at the Bureau 


Year. 

of Science. 

Samples. Year. 

Samples. 

1907 

24 

1914 

6,817 

1908 

1,200 

1915 

6,716 

1909 

‘ 2,788 

1916 

15,790 

1910 

■ 3,293 

1917 

5,687 

1911 

* 3,724 

1918 

4,999 

1912 

8,476 

1919 

6,888 

1913 

9,535 



1 Figures include a small unknown number of soil, fertilizer, and sand 
samples. 



129 


is, 2 King: Philippine Concrete and Us Aggregates 

to determine the rnineralogical nature of the grains it was gen- 
erally necessary to free them from adhering dust, dirt, or clay 
by washing with water. Representative pieces of the coarse 
aggregates (gravels and stone) -were fractured by rapping them, 
sharply with, a geological hammer, and the clean broken surface 
was examined macroscopically. 

TECHNIC OF CONCRETE TESTS 

Method of mixing and molding . — All proportions used in this 
paper to indicate concrete mixtures are by volume. For propor- 
tioning the mixtures the weight of a cubic foot of cement was 
assumed to be 90 pounds. Both the sand and the gravel were 
measured dry, and compacted in the measuring boxes by gentle 
percussion. After having found the weight of a unit volume 
of the compacted aggregate it was more convenient to pro- 
portion the mix by using the weight of a unit volume of the 
materials. The aggregates required for a mixture were weighed 
instead of actually measured by volume, and the loss in time and 
the tediousness of compacting them were thus avoided. Like- 
wise, it was more convenient and more accurate to weigh the 
cement for the various tests and then to calculate the volume, 
than actually to measure by volume the cement required. The 
sand and cement were then intimately mixed with a shovel on 
a concrete slab, after which the gravel was added and the whole 
thoroughly mixed in the dry state. In these laboratory tests 
the batches never weighed more than SO kilograms, so that it 
was a comparatively easy matter to secure a homogeneous mix- 
ture. A crater was next made in the middle of the heap and 
water amounting to from 7 to 10 per cent (depending upon 
the granular sizes of the sand and gravel) of the total weight 
of the. dry batch was added; fine aggregates always required 
more water than coarse ones. The consistency sought in these 
tests may be described as “quaking;” such a mixture is a fairly 
stiff one, which upon slight tamping yields water on the surface. 
The mass does not flow readily and has to be spaded and rammed 
vigorously to produce specimens free from honeycombing. The 
test pieces were made by tamping the concrete into the molds 
in layers about 1 inch thick; the mold was also subjected to a 
vibratory motion by rapping the outside with a wooden block. 
When the mold was full, the top surface of the specimen was 
smoothly finished with a trowel. Most of the laboratory speci- 
mens were 6-inch cubes; some concretes made of small-sized 
gravels were cast in the cylindrical molds already described 
under mortar tests. At the end of twenty-four hours the sped- 
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mens were taken out of the molds and stored either in the labo- 
ratory air or in the moist-air closet until the time of rupture. 

With a few exceptions, the test specimens sent to the mate- 
rials testing laboratory of the Bureau of Science were hand- 
mixed. From personal observation of the activities of concrete- 
mixing gangs in various parts of the Archipelago I am in a 
position to account for the exceptionally low and erratic re- 
sults obtained from specimens made on the building site. 
Laboratory tests of many of the aggregates gave high and 
uniform results; however, the proportioning of the same ag- 
gregates and cement in the held in the Philippine Islands is, 
in general, a haphazard operation that results in an arbitrary 
mixture which bears little relationship to the concrete prescribed 
by the designer. In some instances both the cement and the 
aggregates are measured loosely, with the result that instead 
of using from 90 to 100 pounds to the cubic foot as packed in the 
barrel, the cement is used in volumes that weigh anywhere from 
50 to 70 pounds to the cubic foot. By using this method one 
barrel of cement is made to go a long way, but the resultant 
concrete is very friable and gives extraordinarily low com- 
pressive strength. In other instances I have seen the sand 
and gravel measured in wheelbarrows — a certain number of 
loads of each to one barrel of cement — with the result that the 
actual ratio of cement to sand to gravel was unknown. 

Irregularities also occur in the operation of mixing that cast 
light on the discordant results secured from a lot of specimens 
made from the same batch of concrete. The usual method em- 
ployed in making concrete by hand in the Philippines is to mix 
the sand and cement dry until it is fairly homogeneous; in 
general this means that a barrel of cement is dumped on the 
sand and the pile shoveled through once to form a cone. Some- 
times the cone thus formed is shoveled through once more. The 
workmen now form a crater in the center of the cone while a 
man plays an ordinary garden hose or pours pails of water 
into the depression thus formed. The amount of water added 
is determined by the mixers, who continue to call for water 
until the mortar has lost all of its stiffness and plasticity, and 
the shovel can be passed through the mass with a minimum 
amount of labor. No attempt is made to measure the water ; it 
is used in such superabundance largely for the purpose of re- 
ducing to a minimum the work of mixing and placing. The 
mortar thus drenched with water is soupy, and more than 
once I have seen it flow over the edge of the wooden mixing 
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board. The mortar is now distributed on the gravel layer which 
has been spread on the mixing board to a depth that may range 
from 6 to 12 inches. Two or four men with shovels, stationed 
in pairs and facing each other, now proceed to mix the super- 
imposed blanket of mortar with the underlying layer of gravel 
in such a manner that the mortar is incorporated with only 
that portion of gravel lying directly underneath it so that the 
mass as a whole is not thoroughly intermingled, but is mixed 
sectionwhse. In other words the two-layered mound of mortar 
and gravel is shoveled directly into buckets or wheelbarrows 
used for conveying the concrete to the structure, after each 
shovelful has been subjected to an average of four turns. Dur- 
ing this last mixing operation a man stands by with a hose or 
with pails of water to do the bidding of the men engaged in the 
mixing operation, who call for water as long as the mass offers 
decided resistance to the passage of the shovel on account of 
plasticity. They aim to get as wet a mix as possible in order 
to reduce their work to a minimum and to facilitate the placing 
of the concrete in the structure. The result is a soupy, non- 
uniform concrete, subject to segregation while being conveyed to 
its final resting place and while being placed. On account ox 
the excessive amount of water added the concrete so mixed 
will have a low compressive strength, as tests have already 
shown. 

The concrete specimens cast in the field lacked the careful 
workmanship shown by the cylinders and cubes molded in the 
laboratory. In some few cases the honeycombed texture of the 
concrete test pieces made on the building site showed evidence 
of lack of tamping and spading. Their chief fault, however, 
was the irregular manner in which the cylinder ends had been 
finished so that it was necessary to embed them in plaster of 
Paris before they could be subjected to the compression test. 
Careless packing accounted for injuries sustained by some test 
pieces during transport from the building site to the laboratory, 
as a result of which no tests were possible. 

Data on the storage of concrete specimens fabricated in the 
field show considerable variation. On account of the distance 
between the building site and the laboratory and the irregular- 
ities of interisland communication, it was not always possible to 
receive the specimens in time to break them at the end of twenty- 
eight days. Results obtained from such belated test pieces lose 
some of their comparative value; but they have been included 
in this paper in order to convey some idea of the quality of 
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the concrete used in the particular structure concerned. Field 
specimens, referred to as stored in moist air, may be considered 
as having 1 been sprinkled with water or as having been kept 
under moist sacking or buried in the ground. 

METHOD OF TESTING 

To insure uniform distribution of the load on the specimens 
made in the field it was found necessary to embed in plaster 
of Paris the rough ends bearing on the testing machine. The 
test pieces made in the laboratory were so smoothly finished 
that capping with plaster was unnecessary ; but a piece of card- 
board was interposed between the bearing surfaces and the table 
and crosshead of the machine. 

In embedding the ends of a specimen, plaster was thinly 
spread on a piece of cardboard resting upon a surface plate 
and one end of the test piece pressed in by hand so that plaster 
oozed out on all sides. After the plaster had set, the specimen 
was turned upside down and the other end forced into a thin 
layer spread on a piece of cardboard resting on a spherical bear- 
ing block. This time the. specimen was pressed into the plaster 
by the testing machine, care being taken not to exceed an aver- 
age pressure of 30 pounds per square inch. After resting for 
at least twelve hours, the specimens were centered on a spherical 
bearing block that rests on the weighing table of the testing 
machine, and the test pieces together with the upper section of 
the spherical block were slowly rotated to insure uniform bear- 
ing, while the crosshead was brought down upon the specimen. 
The load was applied uniformly at the rate of about 0.5 milli- 
meter per minute. After rupture, the specimen was removed 
from the machine, and the fragments examined to determine the 
nature of the failure. If only the mortar had failed, the test 
was reported as a "mortar failure;” whereas, if considerable 
gravel or stone had been sheared or fractured in addition, the 
specimen was reported as a "gravel and mortar failure.” 

DISCUSSION OF RESULTS 

In Table 8 are recorded data obtained in testing 1,677 spec- 
imens of concrete. Most of these results were gotten from test 
pieces made in the field throughout the Archipelago; the rest 
were from specimens made in the materials testing laboratory 
of the Bureau of Science of aggregates sent by district engineers 
in charge of provincial building projects. 

ALBAY 

Examination of the data on compressive strength of concrete 
specimens listed under Albay, in Table 8, shows that the field 
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tests are fair. When classified into series and averaged the 
results are consistent in that the mixtures poorest in cement 


average weakest, and those richest in cement average strongest. 
Disregarding the slight differences in age of the various held 
specimens, it will be seen that the 1:3:6 mixtures average 607 
pounds per square inch; the 1:2:5 mixtures, 923; and the 
1:2:4 mixtures, 1,068. The corresponding results obtained 
from laboratory-made specimens average about twice as high: 
thus the results given by the 1:2:4 concrete made at the 
Bureau of Science average 2,578 pounds per square inch, and 
a single laboratory-made specimen of 1:3:6 concrete has a 
compressive strength of 1,046 pounds per square inch; these 
results are 2.5 and 1.7 times as great as the respective average 
held results. Table 2 gives the tests of four sands from Alhay, 
all of which are satisfactory and compare favorably with those 
of Ottawa sand. In fact, Quinale River sand mortar gives a 
higher compressive strength at the end of 28 days than does 
standard Ottawa sand mortar. 


ANTIQUE 

The results obtained from concrete specimens made in An- 
tique are interesting examples of extreme aberrancy and are 
somewhat puzzling, considering the lack of information on the 
aggregates used. No tests have been made of Antique sands 
or gravels, and even the origin of the aggregates which were 
used in making the 1:2:4 mixtures that gave the extraordi- 
narily low average compressive strengths of 233 and 281 pounds 
per square inch is not known. The specimens cast of similar 
concrete and used in constructing Ipil Bridge, though younger, 
gave the good average strength value of 1,334 pounds per square 
inch. The results are clearly freakish and indicative of care- 
less held procedure. A preliminary laboratory test of available 
aggregates for the purpose of choosing the most suitable sand 
and gravel, coupled with careful held work, would have obviated 
such irregular results. 

BATAAN 

The compressive strengths of concrete recorded under Bataan 
were all obtained from specimens made in the materials testing 
laboratory of the Bureau of Science. The results are only fair. 
Specimens made of 1 : 2 : 4 concrete and aged 28 days average 
only 1,723 pounds per square inch, and 1:3:6 test pieces of 
the same age average 889. These low compressive strength 
values are entirely due to the very fine beach sands used. Table 
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14 i Guinobatan-Jovellar bridges, C-amalie 1 Cabraran River ; C-abraran River 

15 j Quinale-Libon Bridge 134, Polangui Sept. 13, 1915 ; Polangui Elver ‘ Quinale River 

16 | Manila School, Manila Sept. 21, 1915 Manita Beach j Manila Beach 

17 l Bridge 42. 1, Polangui ; June 6, iyi5 ' Polangui River (fine) ■ Polangui River (soft). 
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Structure in which concrete was used. 
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115 Do Dec- 14.11*03 do do __ 

116 Ivisan School Ivisan River, very fine Ivisan Bay, large 

and dir iy. not graded. 



Pilar School - _.j Aujr. 27,1‘Jlh Pilar Reach (very line) . Silmiu River, Im^ce, not; 

| muled. 
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Table 8 . — Compressive strength of Portland cement concrete made in various parts of the Philippine Islands — Continued. 
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309 None — - Apr, 3, 1914 j Beach coral ami shell ilfi- Beach 

| brie. 

qin Do _ , Jo — - — I -do do 
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331 j San Juan Bridge, footing, abutment A I May 4 , 1911 j. 

332 ) San Juan Bridge, main arch rings j do ; 

333 i San Juan Bridge; footing, abutment A j May 5, 1911 i. 



334 j San Juan Bridge, main aveli rim? 



t%'8 Du ... An;*'. 11, 11*115 

359 Do.. Fob. 10, JOK. 

350 Muinit liridfife, Alaiunlnutf. lipyl*. 1 July "3, 19j;» 

361 Do Aus. 17. 10U*. 



Structure in -which concrete was used. 
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441 Manila Hotel ; Sept. 35.1910 

442 Do- - Sept, 10,1910 j 

443 Do 1 Sept. 17, 1910 

444 Do Sept. 18,1910 

446 Do Oct. 26,1910 



Nov. 29,1.910 L-- - Crushed atone from 




Tabi«e 8 , — Compressive strength of Portland cement concrete made in various parts of the Philippine Islands — Continued. 
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Specimens covered with damp Backing. J Specimens aubmtrged in ault water of Manila Bay under Vicr 



Table 8 .—Camjrrcmsivc strength of Portland cement concrete made in variant; parts of the Philippine Islands — Continued. 
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Guimba Market, Guimba Jan. 7.191G Bimituan River, dirty : Binutuan River, soft 
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Bridge 0.7, Calhayogr North and South Roads, slabs and I May 2'J Lo 
girder spans land 2. j July 9,1014 

Bridge 0.7, Cnlbayog North and SouLh Ronds, pile cap, j do 

abutment 1. 1 



Structure in which concrete was need. 
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Table 8. Compressive strength of Portland cement concrete made in various parts of the Philippine Islands- Continued. 



Bridge 8.1, Gainobulan-Jovellai' Road j *3 1 1:2:4 




Tost KiwcimcnB are K-iin*b ,l Wand mix 




46 Abatan Bridge, panels 5 and 0 a 2 . 1:2:4; 310] 717 j Do. 

47 Abatan Bridge, north span a 3 . 1:2:4 ■ oil ] 1,093 j Mortar and gravel failures: excessive mortal* in cubes. Age's 

j j is composed of soft yellow coral; Green Island cement used 

48 Do *1 1:2:4 | 342] 686 j Do. 




»8 i 3:3:0 i 742 i 788 | Do. 
Tost Hi»cclmonn are 0-inch cubes. 
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Pulilan Market j a S ; 1:2:4 j b 797 j Caballo cement and fresh well water used. 
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cylinders S inches in di nmoier and 16 inches high, 
cylinders 3.568 inches in diameter and 7.136 inches high. 
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specimens are cylinders 8 inches in diameter and 16 inches high, 
specimens are cylinders 3.568 inches in diameter and 7.136 inches 
ine mixed. 
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suai 



185 { Matrallanes Bridge, west abutment 
156 j Magall*nes Bridge, arch rings 



207 i Cotabato Public Hospital, Cotahato__ 0 2 1:8:0 j 175 j 873! Mortar failures: concrete hand-mixed with Cotabato River water. 

208 j Do e 2 ' 1:3:0 . 556 ! 509, Mortar failures; concrete hand-mixed with spring water. 

“ Test specimens are 6-inch cubes. 

'■ Hand mixed. 

'■ Test srwmiei:-: are cyMuders 8 inches in diameter and 16 inches high. 



Table 8 . — Compressive strength of Portland cement concrete made in various parts of the Philippine Islands — Continued. 



222 | Ytgan Central school. 

223 ; Yigan Central School . 



| Green Island cement employed. 
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11 Test specimens are 6-inch cubes. 

11 Hand mixed. 

’’ Test specimens are cylinders S inches in di nmeter and 16 inches high. 

Test specimens are cylinders 3.568 inches in diameter and 7.136 inches high. 



Structure in which concrete was used. 
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Moio Bridge. 
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Test specimens arc fi-ineh cube: 
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311 ' None . 
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specimens are cylinders S inches in dianveior and 16 inches high. 
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400 ’ Tanaaan 






439 ■ Philippine lied leal ■: rhcol. 

440 ■ Philippine Medical School, 

441 Manila Hotel 

442 Do 



444j Do ! £t 2 : 1:2 4 | 500* 919 Do. 

445 ; Do : a 2 1:2:1 ' 713 j 981 Mortar failures. Very line sand. 



cylinders G inches in dnmeter and 6 inches hip.h. 





48-7 : Do 

488 j Do — - 

489 j Do 

490 j Do 

491 \ Do 

492 ! Bulkhead between piers 8 and 5, 
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559 ! Gusa Central School, footing's *1 l:2i:5 : 469 : 848 Hemmoor cement use 

540 j Gusa Central School, avails , »1 i l:2j:4 , 245 ; 345 . Do- 




:l Test, specimens are 8-inch cubes. 
Hand mixed. 
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688 I Sumag Bridge, slab °2 j 1:2:4 { b 992 j Rizal cement and well water used: mortar failures. 

6S9 I Sumag Bridge, wing wall °2 ; 1:2:4 1,018 j •'1,290 • Rizal cement and well water used; mortar and gravel failures. 
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n Test specimens are 6-ineh cubes. 
b Maud mixed. 

c Test specimens are cylinders 8 inches in diameter and 16 inches high. 
•' Machine mixed. 
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625 ‘ San Juan presitlencia, San Juan d«?l iUonti? p 2 l:2i:5 514 

626 Bilibiran Bridge, Binangnnan pier . c 2 1:3:6 606 

627 Bilibiran Bridge, Taytay pier : c 2 1:3:6 787 





Table 8. Comparative strength of Portland cement concrete made in various parts of the Philippine Islands — Continued. 





are cylinders 8 inches In diameter and 16 inches high. 
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2 gives test data on three Bataan sands, all of which are too 
fine tor high-grade concrete work. 

BATANGAS 

Tests of concretes coming from Baumgas ITovioee are anom- 
alous. The two series of results obtained from G-men cubes 
made of concrete used in Obispo Bridge have practically the 
same values, 1,115 and 1,097 pounds per square inch, respec- 
tively, though the mixtures are apparently diilerently propor- 
tioned, the specimens being marked 1:2:4 and i. : ;> : 6, re- 
spectively. It is impossible to explain these irregular results, on 
account of the scanty data available. This laboratory has made 
no test of Batangas sand or gravel. It is not improbable, how- 
ever, that these two series of specimens were made from the 
same batch of concrete, and were subsequently marked as shown 
in Table 8. Considering the age of the specimens in the first 
four series (57 days), these concretes must be classed as poor. 
The two tests of concrete from Matayuanoe Bridge indicate a 
very inferior product. 

BOHOL 

Disregarding the small differences in age of the concrete spec- 
imens made in Bohol, the compressive strengths average 777, 
848, and 507 pounds per square inch for the 1 : 2 : 4, 1 : 2.5 : 5, 
and 1 : 3 : 6 mixtures, respectively. The 1 : 2.5 : 5 mixtures 
average stronger than the richer 1:2: 4. No information was 
sent to this laboratory concerning the source and kind of ag- 
gregate used in these specimens, but the debris remaining at 
the conclusion of the compression tests showed that the sand 
and gravel were of poor quality; the gravel was very soft, and 
some of it was covered with green alg;n which prevented good 
bonding. The sand was fine and dirty. All of these tests were 
made during 1910. Since that time the Bureau of Science has 
received no concrete specimens from Bohol. Three sands tested 
during 1917 and 1918 gave poor results; the grains are fine 
and soft and contain much shell and coral debris. Mortars made 
from these inferior sands range in tensile strength, from 
28 to 63 per cent of that of Ottawa sand mortar. It is clear 
that Bohol concrete aggregates are of inferior quality and unfit 
for high-grade concrete construction. 

BULACAN 

As a whole, concrete aggregates from Bulaean are better than 
the average, and they have given excellent results in the labo- 
ratory, though the field tests are too low. Pulilan and Bocaue 
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Elver sands particularly, as Table 2 shews, are coarse and have 
a desirable granulometric composition. The sand used in the 
construction of Santo Nino Bridge, although rather hue, never- 
theless gave an excellent result in the 1:2:4 field specimens, 
which averaged 1,574 pounds per square inch. However, field 
specimens, particularly the 1:2:4 mixtures, shew lower com- 
pressive strengths than the coi responding concrete specimens 
made in the laboratory. The results of laboratory-made 1:2:4 
concrete average 2,158 pounds per square inch, and the corres- 
ponding field-made specimens average only 895. The difference 
in strength of field and laboratory 1:3:6 concrete is not so 
great ; specimens of this mixture made at the Bureau of Science 
average 988 pounds per square inch, and those made on the 
building site, 692. No 1 : 2.5 : 5 or 1:2:5 mixtures were 
made in the laboratory; those fabricated in the field average 
557 and 702 pounds per square inch, respectively. In general 
concrete from Bulacan is fair in strength, and in one case the 
results are very good. With the aggregates available, better 
field results should have been obtained in the case of the 1:2:4 
mixtures. It is reassuring to note that all of the long-time 
tests (90 and 181 days) show substantial increases over the 
28-day tests. 

CAPIZ 

Two distinctly different series of results for each of the two 
groups of 1 : 2 : 4 and 1:3:6 concrete specimens are charac- 
teristic* of the tests from Capiz. The 1:2:4 specimens from 
Ivisan and Pilar Schools and from Libas Bridge average 527 
pounds per square inch, which is about one-third of what con- 
crete of this proportion should test at 28 clays. These,, low 
results are due to the use of fine, dirty sands from Ivisan and 
Panay Bivers and from Pilar beach. The 1:3:6 mixtures in- 
volving these sands also give low strengths and average 349 
pounds per square inch. The lowest result recorded in this 
paper was obtained from a concrete specimen coming from 
Ivisan School, and has a value of only 97 pounds per square 
inch. Preliminary tests and the exercise of judgment could 
have prevented the use of these sands for concrete work. In 
sharp contrast to these low compressive strengths are those 
obtained from specimens cast of concrete used in the construc- 
tion of Balucuan Bridge and the Capiz water tank. The 1:2:4 
results from, these structures are -close together and average 
1,427 pounds per square inch. The compressive strength of the 
1:3:6 specimens from Balucuan Bridge average 917 pounds 
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per square inch, which is practically three times as high as the 
strength of the other 1:3:6 mixtures from Capiz Province. 
Table 2 shows that the sand used in the construction of Balu- 
cuan Bridge is coarse, and yields a mortar nearly as strong 
as that made of standard Ottawa sand. The high compressive 
strengths of the concretes just cited are due largely to the 
coarse, dean sands used. 

CAVITE 

Compressive strengths of concrete specimens from Cavite 
show a wide degree of variation. Tests of 1 : 2 : 4 cubes from 
Tabon Bridge average 656 pounds per square inch, which is 
poor for this class of concrete. The first lot of specimens from 
Cahacao Bridge made of hand-mixed concrete shows still lower 
strengths and averages 488 pounds. These results were ap- 
parently alarming, for the next lot of specimens sent to the 
Bureau of Science show great improvement, having been made 
from machine-mixed concrete; they give the excellent average 
of 1,868 pounds per square inch. Toward the end of the con- 
struction, machine mixing was abandoned and the specimens 
were again made from, hand-mixed concrete, the compressive 
strength of which is only 1,048 pounds per square inch. The 
same aggregates were used throughout, so that machine mixing 
at first glance seems to account for the high strength. Caution 
must be used in drawing this conclusion, however, because 
details of proportioning are lacking, and it is not improbable 
that on account of the crude methods of measuring aggregates 
in the field, more cement was used in one case than in the other. 
Concretes mixed in the materials testing laboratory of the Bu- 
reau of Science give higher average results than do field-mixed 
specimens. The 1:2: 4 laboratory mixtures average 2,251 
pounds per square inch. Field specimens proportioned 1 : 3 : 6, 
aged between 31 and 36 days, average 405 pounds per square 
inch, which incidentally is higher than the lowest result already- 
discussed in the 1:2:4 series. The mixture 1 : 1.6 : 4.5 was 
used rather freely in constructing Canacao Bridge, and the re- 
sults obtained from these test specimens show extraordinary 
variation. The highest average result in this series is 2,203 
pounds per square inch, and was obtained from machine-mixed 
concrete; the lowest, 609 pounds per square inch, was given by 
specimens made from hand-mixed concrete. The entire group 
of results obtained from 1 : 1.5 : 4.5 concrete specimens gives 
the good average of 1,319 pounds per square inch. Careful 
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work would certainly have resulted in more uniform results. 
Table 2 shows that two of the three sands submitted from Ca- 
vite are excellent, and the other is good. Suitable aggregates 
for concrete work are available in Cavite Province, so that with 
proper supervision high-testing concrete ought to be the rule. 

CEBIT 

With the exception of the results obtained from Naga River 
Bridge specimens, the compressive strengths of Cebu concretes 
are excellent. Excluding the low Naga River Bridge results, 
and averaging the remaining field compressive strengths ob- 
tained from 1:2:4 concrete specimens having ages between 
28 and 28 days, a mean is obtained of 2,091 pounds per square 
inch, which exceeds by 37 pounds the average compressive 
strength of the 1:2:4 concrete specimens made at the Bureau 
of Science. The field-made' 1:3:6 specimens average con- 
siderably higher than laboratory-made test pieces ; these results 
are 1,229 and 1,082 pounds per square inch, respectively. How- 
ever, the extraordinarily high average result of 2,183 pounds 
per square inch, gotten from the four 1:3:6 field specimens 
representing concrete that was used in the west abutment of 
Magallanes Bridge, October 15, 1911, should be viewed with 
suspicion. The probability that the specimens were mislabeled 
(1 : 3 : 6 for 1 : 2 : 4), or that there was an accidental increase 
in the quantity of cement used, should not be excluded. By 
ignoring this doubtful high result, the average of the remaining 
1:3:6 specimens aged 26 to 27 days is reduced to 753 pounds 
per square inch, which compares favorably with the average of 
1,032 pounds obtained from the laboratory-made specimens. 

It is interesting to note the great divergency in the com- 
pressive strengths of two lots of specimens coming from Sibcnga 
Bridge. Both series of results were obtained from 1:3:6 con- 
crete of practically the same age and made of the same aggregate, 
yet one average result is twice that of the other ; the compressive 
strengths are 1,002 and 503 pounds per square inch, respectively. 
Such discrepancies are not uncommon in the data published in 
this paper and detract not a little from the reliance that can 
be placed on these tests. As Table 2 shows, tests of sands from 
Cebu are fragmentary; no compression tests of mortars were 
made, but the tensile strength of 1 : 3 mixture shows that Ma- 
nanga River sand is an excellent concrete aggregate, whereas 
the other three are of only fair quality. 
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COTABATO 

All of file concrete specimens coming* from Cotabato were 
tested at ages ranging from 33 to 77 clays, the majority being 
over 50 days old. Cotabato is located south of Manila a distance 
of several days by steamer, and transportation service between 
the two points is not always regular, so that considerable time 
is required for specimens to reach Manila. Delay during transit 
explains the age of the test pieces. Taking into consideration 
the time that elapsed between the date of manufacture and the 
date of rupture of these specimens, it will be seen that concrete 
from Cotabato ranges from poor to fair. The two 1:3:6 spec- 
imens made August 18, 1916, from concrete used in the con- 
struction of Cotabato Public Hospital, average 373 pounds per 
square inch, which is pretty low. Linuac sand used in these 
cubes is fine-grained, as Table 2 shows, and one would expect 
a low-testing mortar ; but two series of laboratory tests made at 
two different times, separated by an interval of two years, 
show that the 1 : 3 mortar is in both cases of practically the same 
strength as is standard Ottawa sand mortar. The unsatis- 
factory results obtained from this concrete are therefore not due 
to poor aggregate but are very likely due to incorrect propor- 
tioning of ingredients. 

ILOCOS NORTE 

Compressive strength results given by concrete specimens 
coming from Ilocos Norte are so extremely erratic and in- 
consistent that careless field work is clearly evident. The 
strength of the 1:2: 4 test pieces made of concrete used in 
repair work on Gilbert Bridge show a startling variation. The 
minimum value is 714 pounds per square inch and the maximum 
3,111. Concrete used in Badoc School possesses more or less 
the same variability. The 1 : 2.5 : 5 results vary from 434 to 
887 pounds per square inch. Results like these are of little value. 
By the exercise of due supervision during the proportioning 
and casting of concrete such freakish results can be obviated. 

ILOCOS SUE 

The few tests made of concrete cast in Ilocos Sur are charac- 
teristically irregular. Mixtures proportioned 1:2:4 and aged 
33 to 37 days gave average ultimate compressive strengths 
ranging between 777 and 1,384 pounds per square inch, and 
two test specimens from Yigan Central School, at the age of 
57 days, failed at even lower strengths, the average being 617 
pounds per square inch. Specimens made of the rich 1 : 1.5 : 3 
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mixture used in the Singson Waterworks gave anomalous re- 
sults, the average compressive strength being lower than that 
shown by either of the leaner mixtures (1:2:4 and 1 : 3 : 6). 
Since no preliminary laboratory tests were made of the aggre- 
gates employed in Ilocos Sur concretes, it is impossible to hazard 
an explanation of these abnormalities. 

ILOILO 

All of the one hundred fifty-six tests of concrete listed under 
Iloilo in Table 8 were obtained from specimens made in con- 
nection with the construction of Molo Bridge. Nine of these 
results were gotten from laboratory-made test pieces, and the re- 
mainder from field-cast specimens molded during the period Jan- 
uary 9 to September 30, 1911, so that ample data are available 
on this structure. More than ordinary care was apparently 
observed in the erection of this bridge. Before beginning the 
fabrication of concrete, the district engineer sent samples of 
several aggregates to the materials testing laboratory during 
November, 1910, for preliminary examination, and mixing of con- 
crete was begun in January, 1911, of aggregates that had given 
the best laboratory results. These steps are shown in Table 8 
under Iloilo. In general all of the field tests show very good 
results ; they are fairly high and uniform. The 1:2:4 speci- 
mens ranging in age between 28 and 34 days average 1,344 
pounds, whereas the corresponding laboratory-made test pieces, 
having an age that varies between 28 and 31 days, average 
2,223 pounds per square inch. However, this catena of results 
taken as a whole is not free from puzzling anomalisms. For 
instance, as stated before, the 1 : 2 : 4 specimens aged between 
28 and 34 days give a mean compressive strength of 1,344 
pounds per square inch, while the group of 1:2: 4 results from 
specimens next in age, varying between 36 and 41 days, actually 
show a decrease in compressive strength and average 1,184 
pounds per square inch. The remaining results in this 1:2:4 
series average 1,275 pounds per square inch for those having 
ages between 48 and 50 days, and 1,348 for those aged 57 to 
60 days; the last result is practically the same as that given 
by the youngest specimens. The same irregularity is found in 
the results obtained from the 1 : 2.5 : 5 and the 1:3:6 speci- 
mens. The former series gives averages of 1,098 pounds per 
square inch at 25 to 28 days, 1,657 pounds at 34 to 40 days, and 
1,408 pounds at 41 to 45 days ; the latter series shows 1,068 pounds 
per square inch at 28 to 35 days, 1,076 pounds at 41 to 51 days, 

176638 7 
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and 1,556 pounds at 58 to 59 days. It is Interesting to note 
that there is practically no difference in the average compres- 
sive strength^! the youngest specimens in the 1 : 2.5 : 5 and the 
1:3:6 'Series, these showing 1,098 and 1,068 pounds per square 
inch, respectively. With increasing age both give higher re- 
sults than the richer 1:2:4 series of corresponding ages. 
Briquettes made of the four Iloilo sands in the proportion of 
one part cement to three parts sand all give good tensile 
strengths. Table 2 shows that the 1 : 3 'Iloilo sand mortars at 
28 days are, respectively, 79, 91, 95, and 105 per cent as strong 
as the corresponding Ottawa sand mortars. 

ISABELA 

Compressive strengths of concrete specimens from Isabela 
are low. The results given by test pieces coming from Echague 
School are consistent in that the 1:2:4 specimens are the 
strongest, and the 1 : 2.5 : 5 the weakest, the 1:2: 5 coming be- 
tween. On the other hand there is very little difference be- 
tween the average strengths, of 1:2:4 and 1:2:5 specimens 
coming from Cabagan Farm School which are aged 71 and 79 
days, respectively. No laboratory mixture of concrete made of 
Isabela aggregates was tested, nor has this laboratory ever re- 
ceived either sand or gravel from this province for test. 

JOLO 

Only two tests, both of laboratory-made mixtures, were made 
of concrete composed of Job aggregates. No field specimens 
from this province have ever been tested at the Bureau of 
Science. Both results, as Table 8 shows, are low and unsatis- 
factory, due largely to the fine, , soft, coralline beach sand. 
These and similar aggregates, which occur abundantly in the 
Philippines, should under no circumstances he used in concrete 
work. 

LAGUNA 

Results obtained from Laguna field-made test specimens, 
proportioned 1:3:6 and having ages ranging between 30 and 
.39 days, show a higher average compressive strength than do 
those proportioned 1:2:4 and aged 28 to 33 days ; the respec- 
tive figures are 1,180 and 1,075. pounds per square inch. Field- 
made 1 : 2 : 4 test pieces aged 35 to 40 days average 1,266 pounds 
per square inch and are therefore not much better than the 
younger, 1:3:6 specimens. Disregarding possible errors, 
these results show that the 1:2:4 mixture is uneconomical, 
since the leaner mixture gives practically the same mean 
strength at a lower cost per cubic meter. The 1 : 2.5 : 5 field 
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specimens gave an average result of 1,521 pounds per square 
inch, which is higher than either of the average results obtained 
from the 1 : 2 : 4 or the 1:3:6 specimens made in the field. 
Average results obtained from laboratory-made specimens are 
in each case higher than the corresponding mean values given 
by test pieces made on the building site ; 1 : 2 : 4 results aver- 
age 2,103 pounds per square inch, and 1:3:6 results average 
1,483. Most of the test pieces coming from Laguna were made 
of concrete used in the construction of San Juan Bridge; no 
information was sent to this laboratory regarding the source of 
the aggregate employed in this structure. The 1:3:6 and the 
1 : 2.5 : 5 mixtures gave excellent results, whereas the 1:2:4 
mixture gave only fair values. Laboratory tests made of 
Fagsanjan sand gave excellent results, but the concrete made in 
the field with it (for the construction of the Pagsanjan water 
tank) in one instance gave the very poor strength of 200 pounds • 
per square inch. Careless manipulation apparently accounts for 
this extremely low result. 

LEYTE 

Compressive strengths of concrete used in the building of 
Leyte structures are strikingly incongruous, low, and aber- 
rant. Results obtained from 1:2:4 specimens aged 28 to 81 
days vary between the wide limits of 177 and 1,556 pounds per 
square inch. The extremely low average of 177 was obtained 
from three specimens made August 2, 1915, of concrete used in 
constructing Tabontabon School, at Dagami, Leyte. Since the 
Tabontabon River sand used in this concrete is of excellent 
quality, as Table 2 shows, the ridiculously low compressive 
strength is probably due either to faulty manipulation during 
mixing and casting, or to incorrect proportioning of cement, 
or to both causes. There are several other low values in this 
series of 1:2:4 mixtures ; the three specimens from Ormoc 
Market, cast August 19, 1915, gave compressive strengths that 
average 261 pounds per square inch, and those from concrete 
cast September 30, 1915, and used in Tanauan School average 
450. A grand average of the mean values given by the 1 : 2 : 4 
specimens having ages between 28 and 31 days gives 907 pounds 
per square inch as compared with 1,989 pounds obtained from 
1:2:4 specimens made at the Bureau, of Science August 4, 
1915, of fine beach sand and Baluguhay River gravel. Field- 
made 1:2:4 test pieces aged between 35 and 41 days average 
1,874 pounds per square inch, and those aged between 47 and 
55 days average 1,809, thus showing appreciable increase in 
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strength with advancing* age. Cognizance by those in charge of 
construction was apparently taken of the poor results given by 
the 1:2:4 mixture, and an effort was made to increase the 
ultimate compressive strength of the concrete by increasing the 
quantity of cement some 15 per cent. The average result ob- 
tained from the 1.2 : 2 : 4 specimens at 29 to 31 days is 1,512 
pounds per square inch, and that of older specimens in this 
series, aged 35 to 48 days, is anomalously lower, being 1,225 
pounds per square inch. Mixtures proportioned 1.15 : 2 : 4 and 
aged 29 to 34 days gave better results, showing a mean value 
of 1,841 pounds per square inch. Increase in the quantity of 
cement gave higher results at the end of 28 to 31 days than did 
the 1:2:4 mixture ; but at later periods the results given by 
richer mixtures are practically the same as, or less than, those 
obtained from the leaner mixtures. Comparatively few tests 
were made of 1:2:5 and 1 : 2.5 : 5 mixtures. Results ob- 
tained from test pieces made of 1 : 2 : 5 concrete aged 29 to 35 
days average 821 pounds per square inch, and those given by 
1 : 2.5 : 5 specimens aged 28 to 33 days average 1,29(5, which is 
much higher than the results given by 1:2:4 specimens of 
similar ages. Increasing the percentage of cement in this series 
to yield the mixtures 1.12 : 2.5 : 5 and 1.2 : 2.5 : 5 gives such 
anomalous results as to lead one seriously to question the methods 
of proportioning employed. Increased cement content should in- 
crease the compressive strength of the concrete, but the re- 
sults actually obtained are lower. The 1.2 : 2.5 : 5 specimens 
aged 28 to 33 days average 810 pounds per square inch, and the 
1.12 : 2.5 : 5 test pieces aged 28 to 35 days average (56(5. 

A consideration of the values secured from the 1 : 3 : 6 speci- 
mens discloses some of the lowest compressive strengths recorded 
in this paper, the lowest result, 97 pounds per square inch, being 
obtained from 1:3:6 concrete made in Capiz. Concrete from 
Barugo School averages ISO and 251 pounds per square inch; 
that from Tabontabon School, 154 pounds; three specimens from 
Orxnoc Market, 118 pounds; and some test specimens made of 
concrete used in Hilongos Market gave a mean compressive 
strength of 295 pounds. These results are rather disquieting; if 
the concrete in the test specimens is representative of that 
actually used in the respective structures, failures may be ex- 
pected. The grand average of 444 pounds per square inch is ob- 
tained from the values given by the 1 : 3 : 6 specimens aged 27 
to 3l days ; with aging there is a substantial increase of strength, 
specimens of this mixture aged 37 to 47 days showing an aver- 
age of 926 pounds per square inch. An increase in cement con- 
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tent gave, with one exception, much higher results; at 28 to 32 
days the 1.12 : 3 : 6 specimens averaged 979 pounds per square 
inch, and the 1.2 : 3 : 8 test pieces at 77 days, 1,974. In general 
the poor results given by concrete made in Leyte are due to the 
fine-grained sands. The unconformable and inconsistent nature 
of the compressive strength values is very likely due to faulty 
proportioning of cement and aggregates. 

MANILA AND VICINITY 

Most of the concrete specimens made in Manila were marked 
1:2:4; and these, like specimens coming from other provinces, 
gave widely variant compressive strengths. Test pieces aged 25 
to 34 days gave minimum and maximum values of 393 and 2,093 
pounds per square inch, respectively, and a mean compressive 
strength of 1,016 pounds per square inch; the latter value is fair. 
Aging increases the strength very little ; in fact, the average com- 
pressive strength given by test pieces aged 52 to 61 days is 1,222 
pounds per square inch, which is practically the same as the mean 
value of 1,292 pounds obtained from specimens aged 36 to 49 
days. Laboratory-made 1:2:4 specimens gave concordant re- 
sults that average 2,797 pounds per square inch, which is more 
than twice the average value given by the corresponding series 
of field-made test pieces. 

The fourteen results obtained from specimens made of concrete 
used in the construction of the United States Quartermaster Pier 
are particularly noteworthy. This concrete is in a class by itself ; 
it is exceptionally resistant, compact, and stonelike, and on rup- 
ture shows no cleavage planes along the surfaces where mortar 
and stone meet. The five cubes aged 1,042 to 1,052 days kept in 
air under the materials testing laboratory eaves gave an average 
compressive strength of 4,393 pounds per square inch. The other 
five specimens in this series, aged 1,041 to 1,051 days and stored 
in a steel cage totally submerged under the pier in Manila Bay 
for a period of 784 days, show marked decrease in average 
compressive strength; the compressive strength of salt-water 
specimens averages 3,781 pounds per square inch. Four other 
specimens, representing concrete from this structure, were rup- 
tured; these were older, and had an age of 1,373 days. There 
is a well-defined difference between the compressive strength of 
the specimens submerged in Manila Bay for 784 days and those 
kept in air, the average being 2,357 and 4,565 pounds per square 
inch, respectively. The relatively low value of 1,941 pounds per 
square inch of one of the salt-water specimens is due to the use 
of soft Pasig sand and gravel, which possess neither the hardness 
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nor the favorable clean and rough bonding surface characteristic 
of freshly crushed Sisiman stone and screenings. In both of 
these series of tests, the weakening effect of salt-water immer- 
sion is unmistakably evident. Seventy-seven cubes made of con- 
crete employed in' the United States Army Quartermaster Pier 
are still submerged in Manila Bay, and eighty-eight specimens are 
being kept in air under the eaves of the materials testing labor- 
atory for long-time tests. Data on these test pieces will be pub- 
lished as soon as possible. 

Some other mixtures used in Manila and tested at the Bureau 
of Science are the 1:2.5: 5, the 1:3:6, and the 1:1.5:45. 
The last proportion was used largely in constructing the Masonic 
Temple, and the results obtained from field-made test specimens 
are very poor. The compressive strength of test pieces made 
of 1 : 1.5 : 4.5 concrete and aged 28 days averages as low as 
254 pounds per square inch and never exceeds 673, the grand 
average being 446. With the material available much better 
results should have been obtained. Older test pieces in this, 
series show practically no gain in strength, the grand average 
obtained from specimens aged 36 to 49 days being only 483 
pounds per square inch.. Both of the leaner mixtures 1 : 2.5 : 5 
and 1:3:6 gave better average results than did the 1: 1.5: 4.5 
mixtures. At ages ranging from 28 to 34 days the 1 : 2.5 : 5 
mixtures gave an average compressive strength of 729 pounds 
per square inch, which at 38 to 41 days is augmented to 1,005. 
The 1:3:6 results average 739 pounds per square inch at 28 
to 36 days; this strength is practically the same as that given 
by the 1 : 2.5 : 5 specimens. One cannot help but be impressed 
here, as in other instances, with the sameness in the average 
compressive strength given by specimens made of concrete that 
is apparently differently proportioned. For all practical pur- 
poses there is no difference between the average strengths of 
the 1 : 2.5 : 5 and 1:3:6 concretes ; and richer mixtures, made 
of the same aggregate and the same cement, which should 
show higher strengths, on the contrary, give abnormally lower 
values. These irregular results seem to point to a faulty method 
of measuring the cement, so that many of the mixtures tested 
are deficient in this material. Practically all of the sand used 
in Manila for concrete work comes from the Pasig and Mari- 
quina River beds. Pasig River sand is fine and is composed of 
very soft grains of rock in advanced stages of decomposition. 
It contains little if any quartz and is often contaminated with 
considerable shell debris. It is a poor concrete aggregate and 
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should be used with caution. Mariquina River sand is much 
coarser than that from Pasig River and yields strong mortar 
of appreciably higher strengths than those given by standard 
Ottawa sand, as Table 2 shows. Sand from Mariquina River 
contains practically no quartz and has been derived from the 
weathering and erosion of andesitic and basaltic rocks. The 
grains are fairly soft, but excellent results have been obtained 
from laboratory-made concretes containing this sand, and if due 
care be exercised there is no reason why Mariquina sand should 
not give very good results in the field. 

Concrete tests, made in connection with the fortification of 
El Fraile and Carabao Islands at the mouth of Manila Bay, 
show that laboratory-made specimens are much stronger than 
those coming from Fort Mills, and those made of 1:2:4 
concrete at fin age of 28 to 30 days have a mean compressive 
strength of 2,693 pounds per square inch. Older field specimens 
made of 1:2:4 concrete, and aged 28 to 38 days, have a mean 
compressive strength of 1,104 pounds per square inch. Still 
older cubes, made in the field show less strength than this ; those 
44 to 48 days old average only 907 pounds per square inch. A 
comparison of the compressive strengths of concrete specimens 
coming from Fort Mills with those of the provincial test pieces 
that gave the best, results shows the marked superiority of the 
latter. With the materials available, much better results should 
have been obtained from the field mixtures here recorded. 

MAHINOUQUE 

With one exception, all results obtained from concrete speci- 
mens coming from Marinduque are very poor. Six cubes made 
on August 19, 1915, of 1 : 2 : 4 concrete used in constructing 
Tiguion Bridge, at Gasan, are the only specimens tested. The 
average value shown is 443 pounds per square inch; the min- 
imum, 181 ; and the maximum, 1,014— results that are certainly 
extraordinarily erratic. Examination of the spalls and frag- 
ments remaining after testing these cubes showed not only that 
a fine beach sand 'was used, but also that there was unmistakable 
deficiency of cement, so that in reality the concrete contained 
less cement than that required for a 1 : 2 : 4 mixture. Insuf- 
ficiency of cement is therefore the chief cause for this very low 
average value of 443 pounds per square inch, which is just 
about one-fourth of what a good 1:2:4 concrete should test at 
28 days. Varying percentages of cement probably account for 
the freakish results, no two of which are alike, though nominally 



208 


The Philippine Journal of Science 


1921 


obtained from 1:2:4 mixtures composed of the same kind of 
aggregates. More careful proportioning of cement and aggre- 
gates would undoubtedly have given more uniform results. 

MISAMIS 

Good results were obtained from 1:2:4 concrete specimens 
coming from Misamis, the average being 1,534 pounds per square 
inch for specimens aged 28 to 34 days; the minimum value of 
922 pounds per square inch in this series is less than half of the 
maximum value, 2,039 pounds. The three 1 : 2.5 : 5 test pieces 
gave low results, which average 898 pounds per square inch. 
The compressive strength values show that care was taken in 
proportioning and that concrete materials of good quality are 
available in this province. One sample of sand from Cagayan 
River must be classed as excellent. It yielded an extraordinarily 
resistant 1 : 3 mortar, unsurpassed in compressive strength, by 
any other mortar recorded in this paper. The average ultimate 
compressive strength, at 28 days, of specimens made with the 
use of this sand is 5,508 pounds per square inch, which is nearly 
twice that of specimens made of Ottawa sand. The high strength 
of this mortar is primarily due to the very coarse and graded 
granulometric composition of the sand combined with hard- 
ness and cleanness of the grains. This sand is composed prin- 
cipally of rounded basaltic pebbles and contains very little 
quartz. 

NUEVA ECU A 

Values obtained from concrete specimens coming from Nueva 
Ecija are poor, particularly those made of Binutuan River ag- 
gregate, which, is soft, dirty, and fine-grained. The 1:2:4 test 
pieces made of this aggregate gave the extraordinarily low result 
of 288 pounds per square inch., which is very close to the mean 
compressive strength of 246 pounds per square inch given by 
the 1 : 3 : 6 specimens at 28 days, so that it is not improbable 
that the same mixture was used in casting all four of these speci- 
mens. The results were so bad that the distinct engineer was 
ordered to use a different aggregate. The 1:2:4 specimens 
made of Guimba River sand and Baliuag River gravel gave 
higher compressive strengths ; but these values also are unsatis- 
factory, and, moreover, they are markedly variant. The aver- 
age given by these four cubes is 614 pounds per square inch. 
Preliminary laboratory tests of available Nueva Ecija sands 
would certainly have given valuable information, which would 
have resulted in the elimination of the unsuitable materials 
that were unfortunately used in actual construction. 
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OCCIDENTAL NEGROS 

Results obtained from concrete specimens coming from Occi- 
dental Negros and marked 1 : 2 : 4, 1 : 2.5 : 5, and 1 : 3 : 6 are 
so much alike that one is almost forced to conclude that the 
entire series of test pieces was made from mixtures of more or 
less the same proportions. Specimens made of 1 : 2 : 4 concrete 
and aged 28 to 83 days gave an average compressive strength 
of 681 pounds per square inch; 1 : 2.5 : 5 specimens aged 36 
to 34 days average 601 pounds; and the 1:3:6 test pieces 
ranging in age from 27 to 42 days average 722 pounds per square 
inch. With one exception, increasing age brought about in- 
creasing compressive strength in the series of test pieces made 
of 1:2:4 concrete; those aged 38 to 42 days average 859 
pounds per square inch, those aged 48 to 55 days average 1,044, 
and those aged 64 to 67 days average 1,279. The oldest speci- 
mens in this series however, those 85 and 93 days old, respec- 
tively, show less strength, and give the mean value of 1,088 
pounds per square inch. Test pieces made of 1 : 2.5 : 5 con- 
crete aged 37 to 41 days average 554 pounds per square inch, 
whereas those aged 56 to 63 days average 836 pounds per square 
inch. Values obtained from the 1 : 2 : 4 specimens are low 
and indicate a very poor grade of concrete. Fair strengths were 
given by the other mixtures. Only one sand coming from 
Occidental Negros was tested, and the results obtained are 
very satisfactory, though from field data it seems that this 
sand was never used in actual construction. 

ORIENTAL NEGROS 

Results shown by field specimens from Oriental Negros are 
good, though most of them were obtained from cubes consid- 
erably older than those made in the laboratory, so that compari- 
son of the two is unsatisfactory. Laboratory-made concrete 
proportioned 1 : 2 : 4 at 28 days gives an average compressive 
strength of 2,253 pounds per square inch. Only two field-made 
test pieces made of 1 : 2 : 4 were tested, and these at an age 
of 43 days average 1,964 pounds per square inch. The values 
given by the field specimens made of 1 : 8 : 6 concrete compare 
favorably with those obtained from laboratory-made cubes. 
The latter at 28 days average 1,128 pounds per square inch, 
and a single test piece of the former at 31 days gives 705 pounds. 
At ages ranging between 42 and 44 days, field specimens of 
1:3:6 concrete give a mean compressive strength of 1,202 
pounds per square inch. Only one sand from Oriental Negros 
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was tested in the laboratory and the average compressive 
strength at 28 days given by the 1 : 8 mortar specimens is very 
good, being 91 per cent of that given by test pieces made of 
standard Ottawa sand mortar. 

PALAWAN 

No concrete test specimens have been received from Palawan 
Province, and only three laboratory-made specimens were tested ; 
these were made of Coron beach sand and gravel. Although 
the average compressive strength of the 1 : 3 mortar cylinders 
made of Coron beach sand is less than half of that shown by the 
1 : 3 Ottawa sand test pieces, the compressive strength (2,443 
pounds per square inch) of the 1:2:4 concrete made of the 
sand and gravel from. Coron beach, used in connection with the 
construction of the Coron wharf, is very good. Inspection of 
the results in Table 2 obtained in testing Coron beach sands 
shows that whereas the average compressive strength of the 
1 : 3 mortar specimens is 92 per cent of that given by the Ot- 
tawa sand test pieces, the tensile strength of the 1 : 3 Coron 
sand briquettes is only 44 per cent of that given by Ottawa 
sand briquettes, the age in all cases being 28 days. These re- 
sults show that the time-honored tensile-strength test of Port- 
land cement mortars is not always a true guide as to what may be 
expected from the same mortar when subjected to compression. 

PAMPANGA 

All results recorded under Pampanga in Table 8 were obtained 
from specimens made at the Bureau of Science of aggregates 
proposed for buildings at Camp Stotsenberg. All of the mix- 
tures are 1:2:4 and give a mean compressive strength of 
1,925 pounds per square inch, which is a little better than fair. 
Table 2 shows that the sand coming from Camp Stotsenberg 
is fine, and 1 : 3 mortar made therefrom gives only 75 per cent 
of the tensile strength of the 1 : 3 mortar briquettes made from 
standard Army sand composed of crushed quartz. 

PANGASINAN 

Very good results were obtained from concrete test specimens 
coming from Pangasinan. The values given by the 1:2:4 
mixtures are uniform and average 1,628 pounds per square inch; 
those of cubes made of 1 : 2.5 : 5 concrete are erratic and aver- 
age 1,238 pounds per square inch. The marked variability of 
strength in this series from a minimum of 730 to a maximum 
of 1,717 pounds per square inch is probably due to difference 
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in aggregate, though the difference between 1,268 and 730 
pounds per square inch for specimens made from the same 
materials is more puzzling. As in other instances, the data 
here given lack certain value that they would have, had the 
district engineer included the source of the aggregate used in 
the concrete. 

RIZAL 

Compressive strength values given by concrete specimens 
from Rizal Province are variable; this variability, however, is 
almost entirely due to the different aggregates used. Specimens 
made of 1 : 3 : 6 concrete having ages between 28 and 31 days 
vary from 397 to 1,091 pounds per square inch, and average 
825. The low values were obtained from test pieces containing 
Pasig River sand, and the high ones from specimens containing 
Mariquina River sand. The same difference is noted in the 
compressive strength obtained from the 1:2:4 specimens, 
though here an appreciable difference in age may have exerted 
some influence on the strength; the concrete specimens con- 
taining the soft, fine-grained Pasig River sand average 558 
pounds per square inch at 28 days, and those containing the 
Mariquina River sand average 1,326 pounds, at 38 to 39 days. 
The use of Pasig River sand was abandoned in the last stages 
of the construction of Angono Bridge, because of the low re- 
sults shown by the concrete containing this sand, and Mariquina 
sand was substituted with better results. 

SAMAR 

Most of the test specimens coming from Samar Province were 
marked 1:2:4, the rest being labeled 1:3:8 mixtures. By 
averaging the values given by the latter specimens, a compres- 
sive strength of 696 pounds per square inch is obtained; the 
age of these 1 : 3 : 6 test pieces varies from 28 to 34 days. Two 
low results, 496 and 388 pounds per square inch, characterize 
this series ; the highest figure, 964 pounds, is good for this class 
of concrete. The specimens made of 1 : 2 : 4 concrete and aged 
27 to 31 days gave extremely rambling results, varying from 
330 to 2,168 pounds per square inch ; this series shows an aver- 
age compressive strength of 957 pounds per square inch. The 
striking irregularity in compressive strengths obtained from the 
1:2:4 specimens made October 30 and December 16, 1914, 
from concrete used in the construction of Arapison Bridge is 
very likely due to carelessness ; a variation of from 330 to 1,655 
pounds per square inch could hardly be explained otherwise. 
It will be noted that most of the 1 : 2 : 4 specimens were con- 
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siderably older than 28 days at the time of the test. These 
irregularities in age, as in most of the other cases, were caused 
by delays in shipping the specimens to the testing laboratory 
in Manila. On aeount of transportation difficulties it is not 
always possible to send specimens from unfavorably located 
districts promptly and have them in Manila in time for the 
28-day test. 

The 1:2:4 specimens aged 62 to 69 days average 1,298 
pounds per square inch, and those aged from 74 to 91 days, 
only 913. These results are poor and are less than the value 
that a good grade of 1 : 2 : 4 concrete should give at 28 days. 
Some of the poor results obtained from Samar concrete are 
undoubtedly due to the use of the very fine beach sands charac- 
teristic of that province. Of the three sands tested two gave 
very unfavorable results, as Table 2 shows, and they should not 
be used as concrete aggregates. The compressive strength of 
the 1:3 mortar specimens in both of these instances is less 
than half that given by the corresponding Ottawa sand mortar 
test pieces. The third sand, which also came from the beach 
and which was tested November 24, 1914, although it gives 
excellent mortar strength values, shows a deficiency of fine 
grains and, therefore, makes a porous, permeable mortar that 
would allow the ingress of disintegrating substances. 

SORSOGON 

Although all of the specimens coming from Sorsogon were 
made of Salog River aggregate, and all, with the exception of 
those cast on November 9 and 15, 1915, were made of the same 
brand of cement, the compressive strengths show marked varia- 
tion, the highest value being more than twice that of the lowest. 
The maximum and minimum are 961 and 482 pounds per square 
inch, respectively, and the average for 1:2: 4 specimens aged 
29 to 33 days is 668 pounds per square inch. The mean com- 
pressive strength is low and indicates a poor grade of concrete. 
Older specimens however show improvement in strength; the 
four test pieces aged 51 to 58 days average 974 pounds per 
square inch. 

SURIGAO 

Test pieces coming from Surigao were all made from 1:2:4 
concrete used in the construction of Bilang-bilang wharf. The 
results are all poor. Specimens aged 21 to 29 days are fairly 
uniform in strength and average 602 pounds per square inch. 
The results given by the oldest, aged 35 to 37 days, are anomal- 
ous in that the older specimens are weaker than the younger 
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ones. Unquestionably, poor sand accounts largely for the un- 
satisfactory concrete strengths. Table 2 shows that the two 
Surigao sands tested are fine-grained, particularly the one 
coming from Surigao Eiver. Specimens made of 1 : 3 Suri- 
gao River sand at 28 days give a compressive strength that is 
46 per cent of that given by the corresponding Ottawa sand 
mortar test pieces. Sand from the wharf site gives a better 
value — 74 per cent of that of the standard specimens. The 
latter sand was apparently used on the job, but the results are 
only one-third of what a good concrete should give. 

taklac 

Comparison of results obtained from concrete made in Tarlac 
is not very satisfactory on account of the appreciable differences 
in age of the test specimens. Some results are excellent, 
Whereas others are only fair, and still others are incongruous. 
The great disagreement that exists between the average com- 
pressive strengths of 1 : 2 : 4 specimens made of concrete used 
in the piles of San Antonio Bridge is puzzling and is very likely 
due to carelessness in the manipulation of materials. Spec- 
imens cast May 8, 1913, and aged 25 days give the excellent 
average of 2,462 pounds per square inch, whereas another series 
of six specimens (elate of manufacture not given) averages 
only 1,045 pounds per square inch at 31 days. It is likely that 
the proportioning of materials varied in these two cases and 
that a difference in cement content probably accounts for the 
difference in strength. Tarlac Province has an excellent build- 
ing sand, which is commonly called Tarlac sand, and which on 
account of its light color makes it a suitable material for or- 
namental concrete. As Table 2 shows, the average compres- 
sive strength of 1 : 3 mortar specimens at 28 days is 1.6 times 
that given by the test pieces made of Ottawa sand. Tarlac 
sand is coarse and well graded, and contains very little quartz, 
the principal constituent being a clear, glassy, plagioclase feld- 
spar. The Tarlac sand deposit is located along the Manila- 
Dagupan Railroad, and the sand has been tranpsorted by rail to 
Manila; in fairly large quantities, for use in special work con- 
ducted by the Bureau of Science and the Bureau of Public 
Works. 

TAYABAS 

In general, tests of concrete made in Tayabas give unsatis- 
factory results. The compressive strength of the only 1:2:4 
specimen is low and practically the same as that of the single 
1 : 2.5 : 5 test piece coming from the same job. No information 
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is available with respect to the proportions used in the 58-day 
specimens made of concrete employed in the construction of the 
Atimonan Trade School. These particular test pieces give an 
extraordinary variation in compressive strength; the minimum 
and maximum values are S29 and 1,530 pounds, respectively. 
Concrete from Dumaca Bridge proportioned 1:3; 6 gives fair 
values which average 573 pounds per square inch for specimens 
aged 28 or 29 days. Only one Tayabas sand was tested. It came 
from pit No. 1, Sariaya-Muntig River, and as Table 2 shows 
1 : 3 mortar made therefrom gives excellent tensile and com- 
pressive strengths, which are appreciably higher than the cor- 
responding ones obtained from Ottawa sand mortar test 
specimens. 

ZAMBALES 

Compressive strengths of concretes coming from Zambales 
Province are characterized by low, erratic averages. The spe- 
cimens made of 1 : 2 : 4 concrete aged 28 days and used in the 
construction of Yamot Bridge give strengths that vary from 
390 to 1,067 pounds per square inch. Test specimens made from 
1:2:4 concrete employed in Candelaria Bridge give slightly 
better results than the 28-day cylinders averaging 822 pounds 
per square inch, and the 40 to 43-day cylinders averaging 1,101. 
The sands available for concrete construction in Zambales are 
very good as a whole, and some are excellent. All of them 
are clean and composed of hard grains, but the granulometric 
analysis in most cases shows a preponderance of fine grains. 
Nevertheless, the compressive strength of some of the 1 : 3 
mortar specimens exceeds that shown by the corresponding 
Ottawa sand mortar cylinders. Test specimens made of sand 
from Lauis River give an average compressive strength at 28 
days of 3,120 pounds per square inch, which is about 1.2 times 
that shown by Ottawa sand mortar test pieces. This sand ap- 
parently was used in the construction of Yamot Bridge, but 
the field tests of concrete containing it are far from satis- 
factory, Taking into consideration the good qualities possessed 
by Zambales sands in general, high-testing concrete ought to be 
the rule. 

ZAMBOANGA 

All of the test specimens coming from Zamboanga were made 
of the 1:2:4 concrete used in the construction of the Zamboanga 
Waterworks. The compressive strengths are fair. They are 
also uniform, which indicates a uniform method of measuring 
the cement and aggregates. The minimum and maximum re- 
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suits are 760 and 927 pounds per square inch, respectively, and 
the mean of the entire series is 831 pounds per square inch. 
These specimens range in age from 83 to 36 days. Two Zam- 
boanga sands were tested at the Bureau of Science. Both are 
coarse, but they show strikingly different mortar-strength values. 
The beach sand composed of fairly hard grains yields a' 1 : 3 
mortar which at 28 days gives an ultimate compressive strength 
that is 90 per cent of that shown by the Ottawa sand test spec- 
imens. The river sand, containing soft grains in an advanced 
state of decomposition, gives a 1 : 3 mortar that is weak and at 
28 days is only 46 per cent as strong as Ottawa sand mortar. 

GENERAL DISCUSSION 

Attention has already been called to the extraordinary vari- 
ation in ultimate compressive strength of field concrete specimens 
made of the same materials, nominally proportioned alike, and 
differing only in being mixed and cast on different dates. Differ- 
ences amounting to several hundred per cent characterise the 
results obtained from specimens from nearly all the provinces. 
With uniform materials, carefully proportioned and thoroughly 
mixed, such variation would be much reduced. Exceedingly 
crude methods of proportioning probably account for the extreme 
variations noted. 

Considerable variation also exists in the compressive strengths 
obtained from specimens made from a single batch of concrete, 
as well as from specimens made of the same materials, propor- 
tioned alike, and made from various batches of concrete mixed 
on the same day. It will be noticed that most of the ultimate 
compressive strength values appearing in Table 8 are averages of 
two or more results obtained by rupturing two or more test 
specimens. It is the difference between results that have been 
so averaged that is being discussed at present. One would 
expect more or less close agreement of results obtained from 
specimens made from the same batch of concrete. However , the 
variation from the mean compressive strength in a given series 
in the field specimens is sometimes abnormally high, and m one 
case actually amounts to ,135 per cent. Such extreme variation 
from a mean value in a series indicates either improper mixing 
or careless proportioning of materials; slovenly procedure dur- 
ing the molding of the test piece may also be a contributing 
cause. Any one, or two, or all three of these factors could cause 
erratic results. In Table 9 are recorded the maximum and 
minimum compressive strength values of concrete specimens in 
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J’est .specimens are 6-inch cubes. 

rest specimens are cylinders S inches in diameter and 16 incites high. 

Test, specimens are cylinders 6 inches in diameter and 6 inches high. 

Test specimens are cylinders 3.568 inches in diameter and 7.136 inches high. 
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typical series of tests, together with the maximum variation 
from the mean compressive strength. It is apparent that the 
grand mean value of 34 per cent obtained by averaging the 
individual maximum variations from the mean compressive 
strength of the field-made specimens is excessively high and 
could have been reduced considerably by more accurate and care- 
ful field work. 

The maximum variation from the mean compressive strength 
of laboratory-made specimens is between 3 and 20 per cent and 
the grand mean variation is only 9 per cent, which is about one- 
fourth of that shown by the average results obtained from field- 
made specimens. By making smaller batches and giving greater 
attention to detail, the results from test specimens made in the 
laboratory will usually be more concordant. However, with due 
care, equally uniform results can be obtained from specimens 
made in the field. 

Insufficient mixing that yields a nonuniform concrete; varia- 
tion in the percentage of vmter; inaccuracies in proportioning 
cement, sand, and gravel ; mistakes in marking test specimens ; 
variation in storage conditions of the concrete test pieces — are all 
contributing factors to the erratic results already noted. How- 
ever, there is still another factor which considerably affects the 
strength of concrete test specimens; namely, the manner in. 
which the concrete is placed in the mold. It is certain that not 
a little of the variation in results is due to the different methods 
of molding the specimens comprised in a single series. Some 
of the specimens were made without tamping or spading and, 
of course, were honeycombed with air blebs. Others were tamped 
and consequently showed a compact texture, A uniform method 
of molding is conducive to uniform ultimate compressive strength 
but naturally cannot overcome the other disturbing factors which 
are the chief cause of irregular results. The more uniform 
the materials, the more carefully they are mixed ; and the more 
uniformly and carefully the concrete is placed in the mold, the 
more uniform will be the ultimate compressive strengths given 
by the test specimens. 

SUMMARY AND CONCLUSIONS 

Ultimate compressive strength tests have been conducted on 
1,677 concrete specimens more or less representative of concrete 
made in the Philippines during the decade from 1908 to 1918. 

Laboratory-made concrete specimens proportioned 1:2:4 and 
aged 28 to 31 days give an average ultimate compressive strength 
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of 2,245 pounds per square inch, and field-made concrete test 
pieces marked 1:2:4 and aged 25 to 42 days give an average 
ultimate compressive strength of only 980 pounds per square 
inch. The lowest compressive strength, 177 pounds per square 
inch, given by 1 : 2 : 4 concrete was obtained from three speci- 
mens coming from Leyte. 

Field specimens made of 1 : 2.5 : 5 concrete and aged 26 to 36 
days average 944 pounds per square' inch which, for all prac- 
tical purposes, is the same as the mean compressive strength of 
concrete which is supposedly much richer. No 1 : 2.5 : 5 con- 
crete mixture was made in the laboratory. 

Test pieces made in the field of 1 : 8 : 6 concrete and aged 27 
to 42 days give a mean ultimate compressive strength of 705 
pounds per square inch, which compares favorably with the 
average results of 1,104 pounds per square inch given by the 
laboratory-made 1:3:6 concrete test pieces. The lowest com- 
pressive strength of 1 : 8 : 6 concrete recorded is 97 pounds per 
square inch and is given by a specimen coming from Capiz. 

The differences between the average ultimate compressive 
strength of the 1:2:4, 1 : 2.5 : 5, and the 1 : 3 : 6 series of 
test specimens, respectively, are very slight and there are good 
reasons for suspecting that the procedure in proportioning the 
component cement, sand, and gravel was in the majority of the 
cases grossly inaccurate. 

Aging beyond 28 days in most instances exercised an incon- 
siderable influence on the strength of the 'concrete specimens 
tested. Little if any increase in compressive strength accom- 
panies increase in age of the greater part of the older concrete 
test pieces. In several cases an average decrease in compres- 
sive strength is characteristic of old test specimens. 

Most of the low average ultimate compressive strengths may 
be traced to the use of fine sands, some may be attributed to 
faulty proportioning of cement, and in a few cases incomplete 
mixing of the batch accounts for low and erratic results. Care- 
less molding of the test specimens in a few instances has been 
the cause of poor strength. Too much water and faulty storage 
of concrete undoubtedly have contributed not a little to the poor 
quality generally characteristic of field-made concrete in the 
Philippines, but in the absence of reliable data, it is impossible 
to estimate the influence exercised by these two factors. 

Sands unsuitable for concrete work have been used throughout 
the Philippines and without subjecting them to a preliminary 
laboratory test. It was only after considerable actual con- 
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struction had taken place and samples of concrete had been tested, 
that the poorness of the sands was recognized. Usually a change 
in aggregate was then made. Such a procedure is to be deplored, 
and it often entails loss of time and money. A thorough lab- 
oratory examination of concrete aggregates is always a help- 
ful guide to the engineer in selecting his material, and it is 
hoped that copious reliable data on Philippine concrete aggre- 
gates may be collected in the future. 

Compressive strength results obtained from series of field 
specimens made from the same materials on the same day, $nd 
from the same batch of concrete, and averaged to give the values 
recorded in Table 8, generally show considerable variation. 
Laboratory-made specimens composed of the same materials, and 
molded from the same batch of concrete, are in much better 
agreement, and show only one-fourth of the average maximum 
variation from the mean that field-made specimens show. 
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INTRODUCTION 


The purpose of the present paper is to discuss, first, the 
general geologic processes as they are found at work in the 
Tropics, contrasting their effects with the same processes in 
the temperate regions of the earth; and second, to cite some 
examples showing their practical bearing upon the engineering- 
problems that arise in those regions. 

From many years of contact with engineers and their prob- 
lems, particularly in the case of tropical countries, the writer 
knows that often all too little attention is paid by the engineer 
to the fundamental considerations upon which geology alone 


1 Several years ago the writer published some notes in the Mining and 
Scientific Press of California. The present article is a completely re- 
written, revised, and considerably enlarged discussion along the same lines. 
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is capable of throwing light. This is due frequently to a defi- 
ciency in and lack of breadth of training. How is it to be 
overcome ? It is hardly to be expected that the engineer-student 
will be able to include more geology in his already crowded 
courses. That, however, is not necessary, for all that is desired 
is that he realize his limitations and the importance of the 
bearing of geology upon his work and the need for expert advice. 
Some engineers in the Philippines with whom the wiiter has had 
the pleasure of working showed that they appreciated this fully. 
Others did not, and as a consequence they have left monuments 
to their lack of insight. 

Previous to our experience in the Philippines, Cuba, and Pan- 
ama, Americans had had no extensive contact with the Tropics 
and consequently many of our engineering data were found 
untrustworthy when applied to wholly new and unusual condi- 
tions. An especially good example may be cited in the location 
of our highways and railroads. In the United States we run 
a railroad line up one canon, over the pass, and down the other 
side by way of another canon. This has been tried in the Phil- 
ippines, notably in the Benguet Road; the result is that this road 
may have to be abandoned because of excessive cost of mainte- 
nance. In the Tropics, during high water, there is room for but 
one thing in a valley and that is the stream which occupies it ; 
such a feat of engineering as that which has made the Royal 
Gorge and the Denver & Rio Gx*ande Railroad famous is 
absolutely out of the question in the Tropics. 

There is one -cardinal rule to be laid down at the outset, namely, 
take nothing for granted ; investigate each problem separately. 
Handbooks and set formulae are worse than useless; they are 
dangerous. 

GEOLOGICAL AGENTS 

The three most important geological agents are diastrophism, 
vulcanism, and gradation. The last has four important con- 
tribifting factors to be considered; namely, a f weathering; b, 
transportation; c, corrasion; and d, corrosion. 

Diastrophism . — The first of these, diastrophism, denotes the 
up-and-down movements in the outer shell of the earth. Such 
movements are negligible apparently in the older and more 
stable parts of the earth, but even there they occasionally 
manifest themselves as earthquakes. In the newer parts of the 
earth, and particularly along continental borders, they are of 
considerable magnitude and importance. As it happens, many 
of these places are in the Tropics. This is true of both Panama 
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and the Philippines. Once before, and perhaps twice, the bar- 
rier of the Isthmus of Panama, which has cost so much in life, 
labor, and money to cut through, has been opened so that the 
waters of the Atlantic and the Pacific intermingled, and it is 
not at all impossible that future diastrophism will render all 
our labor useless. However, these movements are so slow as to 
be almost negligible in any one generation. Only the geodesist 
finds that he has to readjust some of his calculations. We see 
the results in many parts of the world of such movements, but 
as yet we do not know much about them. Our data are not 
sufficient. Two facts are established, however; namely, that 
such movements as have taken place in the Philippines have 
been great during the late geological periods, amounting to as 
much as 1,800 meters, and that they have been differential. 
There has been within the Recent period a marked tilting of the 
Philippine block toward the Pacific Ocean. This will explain to 
the engineer why we have comparatively shallow river mouths 
on the west side of the Archipelago, and deep, drowned ones 
on the eastern side. It should be stated that in some parts of 
the Archipelago, notably Cebu, the reverse is the case, which 
further substantiates the statement. 

Vulcanism . — As the Philippine Archipelago is a part of the 
so-called “Circle of Fire” that girts the Pacific Ocean, we natur- 
ally expect vulcanism to be of such magnitude that engineers 
would be continually anxious. Nevertheless, except for those 
regions in the immediate vicinity of active volcanoes, little 
damage has ever been recorded from this cause. The most- 
marked effects were those noted in 1911 resulting from the 
explosive eruption of Taal Volcano, situated about 45 kilometers 
due south of Manila. Had there been a large city (the size 
of Kingston, Jamaica, for example) situated on the shores of 
Lake Bomfoon, tremendously greater loss of life and damage 
might have occurred. The town of Taal, a few kilometers 
distant, suffered to the extent that an old church made of 
volcanic tuff was badly disfigured and a triangular sec- 
tion of land, crossed by one of the Government’s new 
highways, dropped about a meter, allowing the tide to v 
come inland for perhaps four-fifths of a kilometer. The length 
of damaged road amounted to about 3 kilometers. These 
effects were due directly to earthquakes and indirectly to the 
volcano. Although four hundred ninety-eight distinct shocks 
were recorded in Manila at the time of the eruption, practically 
no damage there was noted. The claims of a certain American 
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firm dealing in a patent type of concrete construction, that none 
of its buildings had suffered any damage at the time, were 
strictly correct, for no buildings in Manila were damaged ! 

Another instance in which vulcanism did play an important 
part was that in which a section of road in Albay Province, 
Luzon, was obliterated for a distance of 3 to 5 kilometers 
by a fall of bombs and a deluge of mud and ashes from May on 
Volcano in 1915. As volcanic activity in the Becent period In 
the Philippines has been entirely of the explosive type in which 
no lava outpourings occurred comparable to those from the 
Hawaiian volcanoes, the damage resulting to public works would 
be of very different character and also less serious. 

Gradation . — This is the sum total of the wearing-down pro- 
cess, in many respects the dominant type of geological work. 
If we analyze this process we find that the following agents 
are contributory: a, weathering; b, transportation; c, corrosion; 
d, corrasion. I would, however, make "corrosion” a subheading 
under weathering, there being two factors involved; namely, 
a mechanical deformation and a chemical change, either of 
which may precede the other. Once weathering, or to use a 
very crude term defining it in part only, "slacking,” has taken 
place, transportation comes in and does its work; and then 
"corrasion,” or mechanical wear, becomes operative, but not 
until there is movement. 

Of course, these factors are operative in all countries and 
under nearly ail conditions, but gradation proceeds at a maximum 
rate in the Tropics. Two reasons are given for this; namely, 
rainfall and temperature or, in a word, climate. 

In the Philippines we have a mean annual rainfall of well over 
2,540 millimeters (100 inches), with sometimes exceptional and 
almost unprecedented precipitation, notably 1,168.1 millimeters 
(46 inches) in twenty-four hours on July 29, 1911, at the Ba- 
guio Observatory. This is, as far as we know, the world's record 
for a single rainfall The reported rainfall of 23,387 millimeters 
(905 inches) a year at Cherraponji, in Assam, has lately been 
questioned. However, a precipitation of over 15,240 millimeters 
(600 inches) has been recorded on Mount Waialeale, Kauai Is- 
land, H. T. At such times the streams leave their banks and 
spread out over the country in sheets of water. Needless to say, 
the amount of material then transported is almost unbelievable. 
Furthermore, we have another factor to consider, and that is 
velocity. Often this is not taken into consideration. When we 
stop to consider that doubling the velocity of a stream means 
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increasing its transportation power sixty-four times, we idealize 
what a power we are trying to combat. We shall return to this 
topic. 

Once the tropical downpour of warm rain has stripped off 
the soil, weathering can and does strike deeper into the core of 
rocks beneath, and however far we go underground in mine 
workings we find the rocks exhibiting incipient decomposition. 
The writer knows this to be true from the examination of a great 
many thin sections of wall-rock from the deepest mines in the 
Archipelago. Undoubtedly the presence of organic acids, result- 
ing from the decay of the rank tropical vegetation, hastens 
this decomposition. Of course, we have little or no frost, except 
in the highest mountains, but we do have wide ranges in temper- 
ature during the twenty-four hours and this adds to the disinte- 
grating forces at work. Therefore, all things considered, we 
have reason to think that gradation, which includes degrada- 
tion, is the most potent of the geologic processes at work in the 
Tropics. 

This exessive weathering in tropical regions, where andesite 
and basaltic lavas are to be found, has resulted in places in the 
accumulation of a formation, of considerable thickness, known 
as laterite. This is an aluminous soil, or heavy clay, also rich in 
iron. When the iron exceeds 35 per cent it can be used as an ore. 
Vast deposits of laterite are known in India and Cuba, and some 
years ago an American engineer discovered a commercial deposit 
of this in northeastern Mindanao, in the Philippines. A study 
of this deposit shows that it is a product of weathering and con- 
centration. 

The ' work of organisms . — Nothing has been said as yet about 
the destructive work of plants and animals in the tropical re- 
gions, as the writer has made little personal study of the subject. 
There is no question but that they play no inconsiderable part 
in the processes of weathering and on occasion have to be reck- 
oned with in engineering operations. We have but to call at- 
tention to Branner’s 2 observations on the geologic work of ants 
in Brazil to remind the reader of the importance of these insects. 
Not only do their numerous mounds, in some cases exceeding 
5 meters in height, considerably alter the topography, but they 
seriously undermine the subsoil so as to endanger structures. 
They promote weathering by opening the formations to the 
atmosphere and to gases. The writer has seen many ant hills in 


3 Branner, J. G., Bull. Geol. Soc. Am. 21 (1910) 449-496. 
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the Philippines, but none commensurate with those in Brazil, 
described by Branner. 

The writer's attention has just been called to the very inter- 
esting investigations of Oshima a on Formosan termites 
wherein he states that Coptotermes formosanus secretes a 
milky, acidulous fluid which dissolves the lime in the mortar 
of brick buildings. In order to protect the buildings he advises 
the construction of a concrete basement floor which shall have 
as few seams as possible. 

It also appears from such studies as have been made that 
certain termites occupy in the Tropics a place analogous to that 
filled by the common earthworms in temperate regions. 

An instance of the work of winds and plants in combination 
may be of interest. In the recent destructive typhoon which 
struck Manila with such force (September 1, 1920), a great 
many of the fine acacia trees, which are the principal shade 
trees of the city, were uprooted and many sections of cement 
sidewalk were badly damaged as a result. These trees have 
widely ramifying and very shallow roots, with no tap root; 
consequently, with their wide-spreading tops, they became easy 
victims of the storm. 

Coj'als . — The role that corals and coral reefs play in matters 
of engineering and the economic development of a country can- 
not be overlooked. We have already alluded to the connection 
between coral formations and water supply. Coral limestone 
is a very important source of construction material. In certain 
other ways coral formations are of great importance. For 
instance, the fringing reefs protect the shore from storm waves ; 
also, they afford a firm foundation for future land when covered 
with earth, either naturally or artificially. Most of the 
coastal plain tracts in the Archipelago have a coral foundation 
which is much more stable than is mere alluvium. 

STRUCTURE 

Much has been written in the textbooks about structure, and 
most engineers are probably cognizant of the importance of 
this branch of geology, but as yet little has got into the literature 
concerning this subject in tropical regions. Naturally an en- 
gineering feat of the magnitude and importance of the Panama 
Canal would necessitate a most careful regard for anything which 
might have an effect upon both the task of construction and the 

3 Oshima, M., Formosan Termites, Philip. Journ. Sci. 15 (1919) 319. 
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permanence of the canal It is not the writer’s intention to allude 
to any of the work of the Canal Commission geologist 4 further 
than to advise any engineer who is working, or expecting to 
work, in tropical regions to give this important work considerable 
study. 

In the Philippines we have the same sort of structures found 
in many parts of the world with the difference that here some 
of the structures are not only of recent origin but are still in 
the making. Where dynamic forces are at work the engineer 
cannot afford to be off his guard or ignorant of how they are 
to be recognized. The builders of the Los Angeles (California) 
aqueduct have very wisely studied and provided against the pos- 
sible breaks which might interrupt that system, having been 
forewarned and forearmed by a geological study of the region, 
a region traversed by long parallel faults in the strata. 

Faults . — In the Philippines there are many faults, some large, 
some small, which every mining man knows about. Does the 
civil engineer know about them? Can he recognize them? Are 
they old ones where movement has long since ceased or are they 
fresh and is movement likely to recur, and how will that move- 
ment be manifested ? Which part will move up and which down ? 
Is the fault normal or thrust? It makes a great deal of dif- 
ference which. It can be readily seen that when it comes to rail- 
road tunnels and water mains this becomes a serious matter. 
Cebu Island, for example, is apparently broken by a number of 
faults of considerable size, and it is the belief of some geologists 
that the straits between Cebu and Negros Islands are due to a 
down-faulted block of rock strata. Therefore, the construction of 
engineering works of any size on that island should be preceded 
by careful geologic investigations. As yet the writer knows of 
no engineering projects in the Islands seriously affected by 
faults. 

During a recent geological examination of the area in the 
vicinity of the Montalban reservoir, Dr. E. E. Dickerson sug- 
gested to the writer the possibility of a large fault traversing it. 
If further detailed study of the region should reveal such a break, 
it would be of the utmost importance to the citizens of Manila to 
know it. Possibly, this could not be worked out in less than 
several weeks, but whatever the length of time necessary, it 
would be justifiable. 


4 MacDonald, Donald F., Bull. U. S. Bur. Mines 86 (1915). 
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All faults in the Philippines which the writer has seen are, 
with a few minor exceptions, of the normal type. Thrust fault- 
ing may be present. 

Joints . — One of the commonest features of rock formations 
is jointing. The cleats in coal may be considered as jointing- 
on a small scale. Any quarry man is of course familiar with 
the great, regular, smooth-walled cracks which traverse various 
formations for long distances and more or less in definite systems. 
These are both an advantage and a source of trouble. Farther 
on the writer calls attention to the part these play in the building 
of the Benguet road. 

Folds . — The importance of folds in the strata, such as the 
syncline (basin) or monocline in the case of artesian water and 
the anticline (arch) in the accumulation of oil, is well known to 
most people nowadays ; but has it occurred to many people that 
the ease of excavation, or the control of water, causing flooding, 
etc., are dependent upon the attitude of the formations ? In the 
Philippines we have the rock strata in all conceivable attitudes, 
each locality presenting different conditions which must be 
studied locally. Of course, in this respect the Philippines and 
the Tropics in general do not differ from many other parts of the 
world. However, owing to excessive vegetation and weather- 
ing these important structural facts are often concealed even 
from the trained eye of the geologist. 

SPECIAL PROBLEMS 

Road building and maintenance . — In parts of the Tropics, and 
particularly in the monsoon region of southeast Asia, the seasons 
are sharply defined, one of practically no rain and one during 
which it rains in torrents. If we recall the rule that the carry- 
ing power of a stream varies as the sixth, power of its velocity, 
we know at once we cannot take any chances with a tropical 
torrent. In regions of high relief we have four things to con- 
sider, and we cannot neglect any one of them. They are: 
Declivity or head, sudden increase of volume due to configuration 
of the valleys, the angle of slope of valley avails, and material 
and structure of the valley walls. 

The writer has seen instances where the highway was placed 
in a valley at such a point that the road was continually menaced 
by the stream just below it and by the sliding of material from 
the slopes above. The stream is dangerous because of two 
things: First, because of the sapping of the water itself ; and 
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second, because, when the velocity is doubled, it can carry par- 
ticles of rock sixty-four times as large as before, and in time 
of freshets bowlders weighing tons are carried along, each one 
acting as a battering ram. No retaining w r all can be expected 
to withstand this terrific bombardment, nor does it do sc. 

Again, the composition of the country rock, its structure, tex- 
ture, and the state of weathering are of vital importance; and, 
if this weathered material slides into the canon below, a tempo- 
rary and very dangerous dam results. When the dam breaks, 
as it soon must with the impounding of the torrent behind 

it, all is swept before it. We have a remarkable example of 
this in the now famous Benguet Road on Luzon Island. Bued 
River is a small stream, little more than a creek in the dry 
season; it flows from 1,524 meters (5,000 feet) elevation to 
the sea. The valley walls are V-shaped, the average slope being 
probably as high as 35° or even 40°. The country rock is a 
badly decomposed andesite, for the most part with some tuff 
deposits, much jointed and with innumerable small faults, all 
loosened by many earthquakes. Here we have ideal conditions 
of instability, which were perfectly apparent to geologists ; yet, 
so far as the writer knows, no geologist was consulted by the 
engineers until it was too late. The inevitable happened. First, 
slides continued until the slopes reached the angle of repose; 
then dams followed, impounding the water to a great depth; 
next, the dams broke and search parties were out looking for 
the road, buried under twenty meters of debris. Now, after 
many years and the expenditure of much money, a new road 
has been constructed by way of the old Naguilian trail. We 
have had to go back to the ridges, following the example of 
the Spaniards. Of course, if we had cared to, we might have 
taken a lesson from the native trails, the majority of which 
follow ridges. 

In the matter of engineering technic involved in the con- 
struction of these roads, the writer would venture to lay empha- 
sis on the necessity for drainage ; keep the foundation of your 
road drained. The excellence and easy maintenance of the 
Hawaiian roads is due largely to the very porous subsoil and, 
consequently, perfect drainage. You may say that this is nothing 
new, that every engineer knows that; but the application of 
drainage in America, where the rainfall is merely a light sum- 
mer shower as compared with the tropical downpour, is a dif- 
ferent problem. As to how it should be drained, that is a matter 
not within the writer’s province as a geologist. 
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Maintenance on a road constructed of poor materials is one 
thing, while that on a road wherein a wise selection of metal 
has been the rule is an entirely different thing. In this a geolo- 
gist with his microscope is a necessity. Petrography, once 
looked upon as a mere academic study, is now indispensable to the 
scientific road builder. There is a pathology of rock just as there 
is a pathology of animal tissue. The microscope will reveal at 
once, and at little expense, whether or not the minerals com- 
posing the rock are sound, whether there is incipient decom- 
position, or a far-gone state of decay. It will show also the 
texture or fabric of the rock. If the rock has an ophitic texture, 
that is, the minerals interlaced to make up a sort of mat, then 
we may look for toughness. Why one rock splinters and 
another does not is at once made clear. 

At one time the writer collected rock specimens from a number 
of places along one of the principal Philippine highways, and 
among the samples was one that yielded a briquet which when 
placed in the Page cementation machine did not break under 
two thousands blows, whereas an ordinary basalt briquet yielded 
at the twenty-second blow. A thin section of the fresh 
rock was made and examination showed that there was a small 
amount of secondary calcite in the rock, an alteration product 
of the lime-bearing silicates ; it was this that furnished the ex- 
cellent binding qualities. The rock was a diorite just begin- 
ning to decompose without having gone so far as to reveal this 
condition to the naked eye. This rock, with its holocrystalline 
texture and just the right amount of calcite, would make a most 
excellent road metal because it has two essential qualities, name- 
ly, toughness and high cementation quality. Of course, the 
objection of high cost will be raised at once; but no matter how 
the finances stand, there is never any excuse for putting worth- 
less and unsuitable rock on a road. The proper way is to let 
the geologist recommend one or more kinds of material, and 
then the engineer may consider which he can afford to use. 
Many state highway departments now follow this method, and 
formerly the engineers of the Philippine Government always 
submitted their road and building materials to the Bureau of 
Science for the proper tests. Of late years this 'has not been 
done, and the results are beginning to appear. 

Still another important factor to be considered in connection 
with the cementation quality of the road metal is that of the 
wind. During a typhoon, a storm which is much like the Gulf 
hurricane, the velocity of the wind is as high as 165 kilometers 
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(103 miles) an hour and the roads are swept literally by a 
natural cyclone blower and all loose material is removed as ef- 
fectual ly as if a vacuum cleaner had gone over them. So we must 
consider not only the work of the deluge of rain but the com- 
bined effect of water and driving wind. Road maintenance from 
these and other causes is a very serious problem, in the Phil- 
ippines at least, and any criticism of our highways should be 
tempered by a consideration of the difficulties we have to over- 
come. 

Two chief sources of trouble in concrete mixtures in the Phil- 
ippines are found ; first, the fineness and generally poor 
quality of the sand, and second, lack of strength of the crushed 
rock. Both Reibling and King, of the Bureau of Science, have 
repeatedly called attention to these weaknesses in local concrete, 
as revealed by their long series of actual tests made on thou- 
sands of samples. The ultimate cause for this condition of 
things is found in the mineralogy and geology of the raw mate- 
rials employed. Not only is the mineral composition of the sand 
commonly used here unsatisfactory, but also the extremely 
weathered condition of the materials is a matter of menace. 
Now it is agreed that the practical tests are of prime importance 
in the proving of such materials, but the examination of the sand 
and of thin sections of the rock is also of very great value. Such 
examination will reveal the cause for the failure ; and, of course, 
this is really the most important thing of all, if we want to 
avoid future trouble of this kind. 

The so-called “sand” oftenest used here is sand only by 
courtesy. The microscope reveals little or no quartz, the feld- 
spar present is often in a far-gone condition of decay, and the 
predominant minerals are often dark-colored hornblendes, py- 
roxene, olivines, etc. To one accustomed to the clear, white, 
sharp Ottawa sand used in standard tests, the local sand appears 
more like dirt. 

Reverting to the subject of landslides, a thorough acquaintance 
with tropical conditions will reveal at once the futility of at- 
tempting to control slides like those of the Culebra cut at Pan- 
ama. Retaining walls, drainage, etc., are all makeshifts. The 
only practical and final solution of the problem is to increase 
the sliding until the wails are brought to the angle of repose 
where they will no longer slide. According to MacDonald, geo- 
logist of the Canal Commission, the most important types of 
slides were structural breaks and deformations and for this type 
of slide there was only one remedy that had utilitarian value 
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under the conditions involved, and that was applied. It con- 
sisted in making the slopes less steep by removing material from 
their upper parts until the balanced pressure at the foot of the 
slope became less than the crushing or deforming strength of 
the rock. In other words, the slopes were brought down to the 
angle of repose. 

This was recently well illustrated at Eugene, Oregon, where 
both the formation (weathered basalt) and the rainfall simulate 
tropical conditions. A hillside of this material, becoming sat- 
urated with rain water, started to slice off, slide, and flow under 
a large lumber mill at the bottom of the slope, bulging the latter 
upward, completely throwing it out of alignment and even 
threatening the structure. The simple expedient of sluicing 
at the foot of the slide solved the difficulty and the material 
of the hill was brought to such an angle that it no longer moved. 

Artesian water . — In view of the fact that a great many people 
have a hazy notion of what an artesian well is, the term is here 
defined. An artesian well is a type of well first bored, as far 
as we know, in Artois, France, and when the word artesian is 
correctly employed we mean a deep well from which water 
flows above the mouth under more or less pressure. This 
pressure is due to the peculiar geological conditions obtaining 
in the locality. Ordinary, shallow, dug wells are not artesian. 

The principles governing the concentration and movement of 
ground water are now well understood ,* but, at the risk of rep- 
etition, the writer will make a few general statements. 

Although we do not see it, the sea of underground water is 
almost as extensive as, and in some ways more important than, 
the ocean. All the rocks, varying in degree of saturation, con- 
tain water down to limiting depth. Some of this water is found 
in the large trunk channels, joints, and faults, but a great deal 
of it is in the form of hygroscopic water ; that is, water held in 
the pores of the rock by capillary attraction. 

An English geologist, H. B. Woodward, makes the statement 
that the quantity of water held in the chalk of England by 
capillary attraction is tremendous. One square mile of dry 
upper chalk, one yard in thickness, contains ordinarily nearly 
3,500,000 gallons of water, and when saturated holds 200,000,000 
gallons. Recent experimental work by Van A. Mills 5 indicates 
that, in saturated strata, capillarity retards fluid movements, so 
that water so held might not flow readily. 


B Econ. Geol. 15 (1920) 420, 
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Some rocks, like the dense volcanic flows and quartzites, con- 
tain practically no water. Other rocks, like the limestone for- 
mations, have subterranean rivers passing through them, but 
the sandstones and chalks are the most important in this respect. 
A true sandstone consists of grains of quartz compacted together. 
The more nearly spherical these grains are, the more continuous 
are the openings, ignoring* for the moment the cementing mate- 
rial which in some cases may completely close the voids. In 
such ah arrangement of spherical grains there is always one 
continuous passage through the mass. Along these passages 
the water travels. Some sandstones have as high as 35 per cent 
of pore space. 

The loose volcanic tuff formations of the Philippines are also 
great water-carrying formations. This water is generally cir- 
culating slowly in the small openings, but when the water reaches 
a fissure, naturally the circulation is rapid. 

As the deep-seated igneous rocks are usually dense and have 
but little pore space, and as the fractures in these rocks have 
no regularity, it can be seen at once that they are poor forma- 
tions in which to seek water. Water may be traveling along a 
fissure in such formations, and the well digger may perchance 
strike this fissure, but usually the chances are slim. There is 
no excuse for locating a well in such a formation, unless this 
is the only kind of rock in the region. A limestone formation 
is also poor, as a rule; for, while it is cavernous and contains 
underground streams, it is a piece of pure luck when one of these 
is struck. Pratt, 0 a former colleague in the Philippine geolo- 
gical work, found that where coral limestone was interbedded 
with clay layers a fairly good supply of water was available. 
Very often, however, shallow wells in limestone areas located 
near the sea would yield salt water or be dry in about half the 
cases. The best conditions are found in the sandstone, volcanic 
tuffs, and beds of unconsolidated ash. 

Having found the formation, we must next consider some 
features in the structure of the region. The ideal condition 
is where the sediments form a syncline (basin) , with the water- 
bearing stratum outcropping at a higher point than the site of 
the well and where there is an impervious layer of clay or shale 
just above the water-bearing stratum. The effect of a fault 
on the water circulation would be to divert the flow to springs 
at the outcrop, but the effect of an igneous intrusion would be 


0 Pratt, W. E., Philip. Journ. Sci. 10 § A (1015) 236. 
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to block the water circulation. All of these conditions must be 
considered, if possible, previous to the digging of the well. 

It is incredible that even at this late day water should be 
sought with a divining rod, yet a few years ago an attempt was 
made to find artesian water with a divining rod in the city of 
Zamboanga, Mindanao. Water was not found, and an examina- 
tion of the geology of the country showed that very little chance 
existed of a supply being tapped within a reasonable depth in 
the location desired. In spite of some apparently successful in- 
stances of the use of the divining rod, the employment of this 
device may be classed with other pseudo-scientific operations, 
such as palmistry and astrology. 

Probably the Bureau of Public Works has paid more regard 
to the geology of the country than any other engineering organ- 
ization in the Philippines ; and, so far as its wells have been dug 
in the Manila central plain, good results have been obtained. 
But the writer wishes to emphasize this fact; that, in spite of 
all the practical experience of a well driller, there are many 
more things to be taken into consideration than simply those 
• that pertain to digging the well. 

Some years ago at Olongapo, Luzon, a well was drilled on the 
Naval Reservation; the writer, when visiting the place, examined 
the cuttings in the drill and found the material to be diorite, 
which is the basal formation of the island and contains very 
little water, having no regular continuous water-passages. The 
well digger drilled here for twenty-two months. No water was 
found, and in the end he lost all his tools in the hole. As the 
driller was paid by the foot, he, of course, did not have to pay 
the bill. 

In parts of the Hawaiian Islands water has been found by 
sinking through the overlying formation, largely consisting of 
lava, to the ash beds that lie buried below. The water here is 
ponded in this loose formation by the coral reefs bordering many 
parts of the Islands. The same conditions, no doubt, could be 
found in other tropical countries. 

At the present time geologists are engaged in the Hawaiian 
Islands in attempting to locate high level sources of water to be 
brought down for irrigation purposes. Some success has been 
met with by bringing water through tunnels from the rainy 
sides of the various islands to the drier sides. It should be 
pointed out here that if the geologist is expected to predict the 
finding of water in such regions with any degree of certainty 
unfair advantage is being taken of him. The conditions in 
predominantly lava formations are too uncertain to permit of 



is, s Smith: Tropical Geology and Engineering 235 

the more nearly exact work possible in the stratified rocks. The 
geologist can do many things, but he is not gifted with second 
sight. 

Bams and reservoirs. — The geological conditions affording the 
best sites for dams and reservoirs have also been discussed by 
several writers. With reference to this phase of the subject, 
the writer wishes to state that a geological examination of a 
district and several years of stream gauging are not only desir- 
able but imperative in the Tropics. Many examples of how 
these works should not be located could be cited, but two or 
three will suffice. The city reservoir at Montalban, Luzon, was 
located in a limestone gorge. The limestone is full of caverns 
and the reservoir failed to hold water until it was lined, bottom 
and sides, with cement. If the dam had been placed at the 
upper end of the gorge the reservoir would have had a natural 
clay bottom. 

The destruction some years ago of the Tarlac (Luzon) dam 
probably could not have been foreseen, but if a few more data 
concerning annual precipitation and stream discharge had been 
secured the trouble might have been averted. Agno River 
when under full head is a terrible engine of destruction. 
Another dam was built in the hills back of Cebu, making use 
of an apparently substantial formation for abutments and spill- 
way. Drilling was recommended by the geologist who examined 
it; but no, that would be too expensive. The abutments held 
in a terrific storm that ensued; but the spillway, which was 
too small, forced the water to eat its way down through a de- 
composed formation which had a hard shell on the outside, so that 
the dam was rendered useless. The writer, from his observa- 
tions in the Philippines, should be inclined to say never when 
it can be avoided build a reservoir in the Tropics. If water 
is needed, use diversion weirs in the streams or artesian wells. 

Coal mining . — The writer had not intended to touch on any 
phase of the application of geology to mining engineering in 
this article for the reason that the connection between the two 
is so generally recognized. There is one particular phenomenon 
that has given more or less trouble to those who would work 
coal seams in the Far Eastern Tropics. It has been the writer’s 
experience throughout some years of examination of coal pros- 
pects and mines in the Tropics that the persistence of a given 
seam of coal is always a matter of conjecture. The seams are 
either interrupted by small faults or they thin, or “peter out,” 
just when you are counting on a good working thickness. 
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We have great rainfall over most of Malaysia to-day. There 
is every reason to suppose that this has been the ease throughout 
most of the Tertiary period, which is the age of the tropical 
Malaysian coal. These great deluging downpours of rain mean 
coarse sedimentation and frequent interruptions to the quiet 
accumulation of vegetal matter from which we are to hope for 
a future coal deposit. We do find that the character of the 
underlying and overlying beds in the neighborhood of these 
uncertain coal beds is very variable ; coarse and fine strata alter- 
nate with, in many places, no great thickness to any one stra- 
tum. So the advice to the engineer or geologist who is sent 
out to examine a coal' deposit in any part of the Tropics is this : 
Examine carefully the nature of the inclosing strata, the charac- 
ter of the grains, their size and arrangement, and take nothing 
for granted; put down test pits or drill holes fairly closely 
spaced and, better still, drive on the coal. The reader who 
would care for more detailed discussion of this topic will find 
an admirable paper on the subject by Pratt. 7 

Geodesy . — Over fifty years ago there appeared in. the Trans- 
actions of the Royal Society 8 several articles by the Bishop of 
Calcutta, a mathematician and physicist of no mean repute, 
relating to the perplexities then confronting the surveyors in 
control of the great Trigonometric Survey of India. This, one 
of the greatest of surveys, has recently been completed. The 
problem that confronted them was how to account and allow 
for a very noticeable and very important discrepancy between 
the trigonometrically located stations and those ascertained by 
astronomical determinations. 

It was expected that the great mass of the Himalayas would 
deflect the plumb bob toward them, but another factor entered 
into the problem, which at first was not understood, namely, 
density. There was for some reason a deflection of less amount 
of the negative sign which could not be accounted for; it was 
finally accounted for by assuming a deficiency of gravity beneath 
the mountain mass and a greater gravity beneath the sunken 
area to the south. The whole question is intimately bound up 
with the theory of isostasy, which is too complex a subject for 
review in this paper. 

In 1906 Hayford 9 wrote a paper, in which the whole question 
is reviewed and the theory of isostasy clearly substantiated. 

’Pratt, W. E., Philip. Journ. Sci. § A 10 (1915) 289, 

8 Phil. Trans. Roy. Soc. London (1853). 

* Hayford, John T., Proc. Washington Acad. Sci. 8 (May, 1906) 25-40. 
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In the course of the coast survey of the Philippine Islands, 
also, considerable discrepancies were frequently noted between 
the trigonometrical and the astronomical location of stations, 
in some places amounting to 30 or 40 seconds of arc; such a 
difference might mean a matter of one-fourth mile or more on 
the surface of the earth. How to adjust this has been a matter 
of some difficulty. The great piles of volcanic rock constituting 
the Zarnbales Mountains suffice to explain the discrepancies at 
some of the stations on the west coast of Luzon. Near Olongapo, 
if was found that the plumb bob was deflected to the west instead 
of to the east, though the main mass of the Zarnbales Mountains 
lies to the east. An examination made by the writer several 
years ago on the Cinco Picos Eange, which lies to the west of 
Olongapo, revealed the fact that these mountains are made up 
of one of the densest rocks known, periodotite. This rock has 
a density of over 3, whereas the main mass of the rock in the 
Zarnbales Eange to the east has a density of only about 2.5. 
Therefore, apparently, this discrepancy is explained by our 
knowledge of the geological features of the two regions. 

The work of Hayford has shown so clearly the importance 
of the data of geodesy in the solution of problems of geophysics 
that geologists interested in these broader and fundamental 
problems, such as that of isostasy, cannot afford to ignore them. 
On the other hand, from the example cited, the dependence is 
clearly seen to be mutual. The writer is planning to carry a 
small gravity instrument into the interior of Luzon on some 
of his expeditions within the coming year, as we have no data 
of this kind from the interior. 

Physiographic influence upon economic development . — Under 
this topic it is proposed to cite several examples of how a 
knowledge of the geologic and physiographic conditions would 
be of direct practical value in other matters, aside from its more 
obvious applications to mining, and so forth, already given. 
The relation to engineering here is only indirect. 

Cebu Island, one of the Visayan group of the islands of the 
Philippine Archipelago, is long, narrow, and mountainous. It 
has an interrupted narrow strip of coastal plain on which 
practically the entire population of the island (the most popu- 
lous in the Archipelago) may be found. The people are com- 
paratively poor and live largely on and by the sea. There is 
at present, owing to conditions produced by the war, a partial 
refutation of this statement. There is little productive “hiix~ 
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terland,” or back country. The interior is high, rugged, and 
sparsely inhabited. 

Near the sea, in places within a few meters of it, runs a 
first-class macadamized highway and, parallel with this man- 
made highway and the sea (the cheapest highway of all), a 
railroad has been built which has a spur running up to the 
Danao-Compostela coal field. Except the freight to and from the 
mines there is very little to haul over this railroad. Had it 
not been for the Government guarantee of 4. per cent, this 
venture would have been a great loss to the investors. A 
railroad cannot, except under unusual conditions, compete with 
transportation by sea, and it must have productive back 
country to feed it. 

Although Magellan discovered the Philippine Archipelago by 
first landing at Cebu and although a large and prosperous city 
is there to-day, the physiographic advantages of the position of 
Manila are so superior that it has been able far to outstrip 
its southern rival, notwithstanding the fact that Manila as a 
Spanish city was not founded till nearly a half century later. 
Cebu is a distributing point and has to draw upon neighboring 
islands. In Manila we have a remarkable juxtaposition of 
sea, excellent harbor, river, mountain, and plain (affording a 
productive hinterland) which has led to the development here 
of what is fast becoming the most important city of the Orient. 

Seismology . — Earthquakes are not confined to the Tropics. 
Nevertheless, many regions of great seismic disturbances are 
either within the Tropics or not many degrees removed. There 
may or may not be any direct connection between these facts. 
It also happens that many of the geologically newer parts of the 
earth are within this zone. In view of the great engineering 
works built at Panama, in the Hawaiian Islands, in the Philip- 
pines, and elsewhere it is of prime importance to understand 
the principles controlling earthquake phenomena. The damage 
done at San Francisco by the slip along the San Andreas rift, the 
catastrophes of Messina and Avazzano, and the lesser disturb- 
ances that have occurred in the Philippines from time to time 
should force us to pull our heads out of the sand and look facts 
squarely in the face. Real estate boosters as a rule do not readily 
fall in with this idea. 

For the benefit of the possible lay reader a few elementary 
facts are here repeated. Earthquakes are due to three causes ; 
namely, roekfall, vulcanism, and slips along fault planes. These 
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are called tectonic. Those of the last group are most numerous 
and most destructive. The San Francisco earthquake of 1906 
was of this class. 

In an investigation conducted for many years by Father Sa- 
derra Maso, of the Philippine Weather Bureau, and the writer, 
we found that of the great number of earthquakes that occurred 
in the Philippines from 1599 to 1909 only a comparatively small 
number could be traced to volcanoes; that of the twenty-five 
seismic districts in the Islands only five are near or include 
active or dormant volcanoes; and that two regions of greatest 
seismicity have no volcanoes at all. 

Eecentlv some very interesting and important conclusions con- 
cerning the connection between seismic phenomena and rainfall 
have been put forward by M. G. Zeil, 10 formerly topographer and 
geologist of the Government of French Indo-China and now of 
the Carte Geologique of France. This investigator asserts that 
seismicity in various parts of the world increases with rainfall. 
He mentions only one notable exception, the Valley of the Ama- 
zon, where, although the rainfall is heavy, seismicity is feeble. 
He cites, especially, the example of Agusan Valley in the Philip- 
pines to which Saderra Mas6 and the writer called attention 
some years ago, though not connecting the fact with the rainfall 
of the region. 

It appears that the rapid loading and unloading of a given 
piece of terrain by a heavy rainfall which is discharged quickly 
into the lowlands or the sea, effecting considerable erosion, is 
the prime factor in many of the sudden adjustments in the outer 
shell of the lithosphere. In a heavily forested region like the 
Amazon the run-off of the streams is slow and consequently 
erosion is comparatively slight. 

The rainfall would have still another effect, that of lubrication, 
thus causing slipping of one formation, or of the beds of the 
same formation, over one another. 

M. Zeil in a letter to the writer has pointed out that in Annam, 
in those places where the natives have cut away the forests, the 
number and frequency of earthquakes have increased. Here 
is a splendid example of the need for cooperative investigations 
on the part of the engineer, the forester, the seismologist, and 
the geologist. 

This particular subject is one to which we have as yet devoted 
little attention in the Philippines, but we shall in the future 

10 Zeil, M. G., Aead. des Sci., Seance de 12 juillet (1920) 117-119. 
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attempt to follow up these most interesting suggestions of iVL 
Zeil. 

There are three things we must do in order to cope with earth- 
quakes. The most obvious thing is in the line of engineering. 
We must build structures so tied together that the parts will 
not fly into fragments, ana the material must be elastic. The 
safest and cheapest type of construction is the native house of 
bamboo wherein rattan takes the place of nails. Sand-lime 
brick securely tied to a steel frame, and reenforced concrete, are 
the most suitable for large buildings. Volcanic tuff (locally 
quarried as Guadalupe stone) is one of the best cheap materials 
I have yet seen. The walls and many of the older public build- 
ings of Manila are constructed of this stone. 

Aside from the class of building material to be used, is the 
all-important question of the nature of the ground on which large 
structures may safely be erected. The investigations of the Cali- 
fornia Earthquake Commission revealed very conclusively the 
dangers from “made ground” in regions subject to earthquakes. 
Nevertheless, in spite of their findings, of which any up-to-date 
engineer ought to have knowledge, we see right here in Manila 
large five- and six-storied structures (it is true they are of re- 
enforced concrete) being erected on made ground or on river 
alluvium which is none too stable. Buildings of the skyscraper 
type, such as the Luneta Hotel, are nothing less than a defiance 
of good engineering sense. Piles and test borings have not yet 
been able to bottom on the Luneta. In fact, practically the whole 
of Manila is located on loose sand saturated with water. Indeed 
it is impossible to bury the dead below ground in most sections 
of Manila because of this fact. In such material large struc- 
tures are subject to settling and they do settle. Furthermore, 
since seismic waves travel with the greatest acceleration and 
amplitude in loose formations, the displacement due to earth- 
quake motions will be greatest on ground of this kind. Three 
or four stories ought to be the limit of height for buildings in 
Manila. The writer is glad to say that the city engineer of 
Manila (a Filipino) has tried to have an ordinance passed limit- 
ing buildings to five stories. This is certainly the absolute limit 
of safety in this country. 

The geologists of countries subject to seismic disturbances 
must be instructed and must be afforded ample opportunity, in 
connection with their economic work, to map the geological 
details, such as formations, contacts, joints, faults, etc., in order 
that we may have data from which to draw conclusions of 
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importance. The work of the Italian geologists in Calabria 
and Sicily in this particular held of investigation has given 
us a hue example of what to do and how to do it. 

Finally, as volcanic eruptions and tectonic earthquakes may 
both be connected with deep-seated phenomena in the earth 
magma, it behooves us to proceed vigorously and continuously 
with detailed volcanological studies along the lines laid down 
by Perrett, of the V esuvius Observatory ; Omori, of Japan ; and 
J agger, of the Volcano Observatory of Kilauea, Hawaii. If 
we do this we shall have a collection of data which in time will 
enable us to cope with these dreaded phenomena as we now do 
with the typhoon. 

SUMMARY 

1. The geological agents at work in tropical regions are the 
same as those found operating in temperate parts of the earth, 
with the difference that they are often greatly accelerated in 
the former. 

2. In the Philippines structural conditions are of prime 
importance in engineering. Both major and minor faulting 
occur here which as yet have not caused trouble save in mining 
operations. 

3. Both road location and maintenance in tropical countries 
like the Philippines are much more difficult than in the United 
States and Europe. 

4. Dams and reservoirs should be avoided when possible in 
countries like the Philippines. 

5. The instability of the Philippine geological structure is 
established. 

6. Weathering of the rocks in tropical regions is notable. 
The so-called laterite, in some places of considerable economic 
importance, is a product of weathering. It is characteristic 
of many tropical countries. 

7. The geologic work of organisms is great in the Tropics, 
though but little studied. 

8. The work of tropical rain and running water is not 
appreciated as it should be. 

9. Handbooks and formulae prepared by engineers acquainted 
only with conditions in temperate regions are worse than useless 
in the Tropics. They are positively dangerous. 

10. Engineers as a whole should, if possible, give more 
attention to the study of modern geology which is no longer 
merely a descriptive subject but is becoming more and more 
a close relative of engineering. 




NOTES ON PHILIPPINE TERMITES, I 
By S. F. Light 

Professor of Zoology, University of the Philippines 

The social insects known as termites, “white ants” or, in 
Philippine dialects, as anay, constitute a distinct order, the 
Isoptera. They are most nearly related to the Orthoptera and 
Neuroptera and, within the former order, to the Riattidse, or 
cockroaches. They are, therefore, among the more primitive 
of insects, as regards structure and life history, which but makes 
the more impressive the high development of social instincts 
and habits and the striking polymorphism and division of labor 
which characterize the group. In structure and development 
they are far removed from the true ants, of the order Hymenop- 
tera, and as has been often pointed out the only reasons for 
the name “white ants” are that they form large colonies with 
a highly developed division of labor and specialization of castes, 
build mounds or nests, and display a complex social system — all 
suggestive of conditions among the true ants. 

The termites present splendid opportunities for the study of 
social habits and instincts and are at the same time of very 
great economic importance because of the enormous damage 
caused by their attacks on wooden structures and even living trees 
and shrubs. Hence any work on termites — systematic, mor- 
phological, ecological, or faunistic — is of practical value and 
may have a direct, present-day bearing on human welfare. 

The literature dealing with termites is very extensive. The 
works of outstanding importance are those of Smeathman 
(1781), Hagen (1855-4860, who gives a complete summary 
of all earlier work), Grassi and Sandias (1898), Frog- 
gatt (1895-1897), Sjostedt (1896-1914), Wasmann (1896 to the 
present time), Haviland (1898), Silvestri (1901 to the present 
time), Banks (1901 to the present time but particularly his “A 
Revision of the Ne&retic Termites,” 1920), Heath (1908 and 
1907), Desneux (1904-1907), Holmgren (1906 to the present 
time), Escherich (1908 and 1912), Bugnion (1910-1915), 
Oshima (1910 to the present time), Andrews (1911), Snyder 
(1912 to the present time), Fuller (1912 and 1915), Hill (1915 
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to the present time), Hozawa (1915), Thompson (1916 to the 
present time), and others. 

In spite of the many and extensive studies which have been 
made on termites, the ecological field is barely touched, and 
much remains to be done along systematic and economic lines. 
This is particularly true in the Tropics, where termite life 
reaches its climax, and most strikingly is it the case in the 
Philippine Archipelago, where systematic study has been only 
begun and little has been done along biological lines. 

Led but recently into this fascinating field of study through 
an investigation of the protozoan parasites which are found 
in the intestines of the more primitive genera, I regret that my 
study of the termites was not begun many years ago. They 
furnish an ideal combination of theoretical and practical interest. 
The strangeness of form and the variety in shape of the different 
species, particularly of their soldiers, the high development of 
caste and division of labor, the fascinatingly interesting glimpses 
of, a complex social development based on instinct, the ever- 
present problem of lessening or preventing their inroads on 
wooden structures — all combine to make this one of the most 
compelling and profitable fields of insect study. This is 
particularly true in a region where the termites are all around 
one, where there is hardly a house but shows signs of their 
ravages, where any dead limb or stump, or piece of waste wood, 
or the very chair on which you sit may harbor a colony, perhaps 
of a species as yet unknown to science, at least interesting in all 
the details of its complex life and as yet practically unstudied. 

The Philippine termite fauna is apparently very rich. This 
might be expected when we consider the large number of islands, 
the great variety of habitat, and the luxuriance of plant life. 

In this set of Notes on Philippine Termites, I plan to work 
over the systematic field until all but the rarest species are 
thoroughly known. Ultimately, I hope to monograph our Philip- 
pine termites with full descriptions, illustrations, and keys. 
Such economic and biologic data as accumulate from time to 
time will also be published, and when the systematic work is 
on a firm basis I hope to publish the results of more extensive 
economic and ecologic investigations. 

CLASSIFICATION 

The classification of termites is in a superficially unsatis- 
factory condition due to various causes. This condition has 
resulted mainly from failure to follow more or less widely 
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accepted rules of nomenclature, from failure to investigate 
generic types and designate them in the case of new genera, 
and from lack of clear definitions of generic and subgeneric 
groups, as well as from the inherent difficulties involved in 
systematic work in a group where polymorphism occurs and 
where it is often necessary to establish species and even genera 
without all the variants, the adult or the soldiers being unknown 
in many cases. Conservatism on the part of the older workers 
in the group and a dislike to make radical changes in well- 
established generic names is easily understood and to be ex- 
pected, and it may be said before going any further that the 
system of classification due mainly to Holmgren, and in part 
to Silvestri, Wasmann, Froggatt, and others seems to present 
a very natural arrangement of the families and genera of ter- 
mites. Banks , 1 however, in a recent monograph on Nearctic 
termites, not only has presented a new grouping of the genera 
but has made radical changes in generic names based on a 
study of type species. Odontotermes and Mieroeeroter?nes } for 
example, become synonyms and are replaced, respectively, by 
the older generic names Termes and E-utermes, at present ap- 
plied to other and very large groups. 

Such a condition places the beginner in the field in a most 
unfortunate position. He recognizes on the one hand, the 
splendid results of the older workers and sympathizes with their 
very natural sentiments with regard to names of long standing, 
which are recognized by practically all tennitologists ; but, on 
the other hand, he sees the need and the great importance of 
definite rules of nomenclature. Therefore, he stands, as it were, 
at the parting of the ways, hesitant as to the path he shall 
follow, lacking that confidence which can only come from a 
mature knowledge of the field and, hence, feeling a natural tem- 
erity at the idea of attempting to change long-established usage 
but, on the other hand, lacking that sentiment for the older 
names so natural to one to whom the work of years has endeared 
them and, especially if a younger man, he finds himself facing 
a most unpleasant dilemma. 

If further researches show that Banks’s contentions as to 
generic types are justified, it seems inevitable that the changes 
in generic names which he proposes must in part at least be 
adopted. Not being able to verify them myself, however, I shall 

1 Banks, Nathan, A Revision of the Nearctic Termites, Bull. U. S. Nat. 
Mus. 108 (1920). 
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retain the older names until a more mature knowledge of the 
group or further researches on the part of other workers or 
consensus of opinion makes necessary the radical changes in 
generic names involved. 

Several of the larger genera, Calotermes, Tamms, and Eu- 
ternies , contain quite distinct subgroups which it has been 
customary to consider as subgenera, the result being cumber- 
some tripartite names. The recent tendency has been toward 
considering these groups as genera whenever possible, a tenden- 
cy which makes for simplicity and greater ease in classification. 

With regard to families, the divisions of Holmgren seem to 
fulfill the requirements of a natural classification but the names 
Protermitidse, Mesotermitidae, and Metatermitidae, not being 
based on type genera, must ultimately be replaced, preferably by 
Kalaterxnitidse, Rhinotermitidse, and Termitidae, respectively. 

With regard to the use of adult characters or those of soldiers 
for classification, I agree with Banks to the extent that I believe 
the divisions between larger groups and the ultimate classifica- 
tion of the group as a whole should be based on the characters 
of the adult as being phylogenetically the typical form ; but for 
practical purposes and for preliminary classification the char- 
acters of the soldiers are available and will be used by me, as 
indeed they are by him and all other systematic workers on 
termites. Were we to wait for the collection of the adults of 
the different species, we should be halted indefinitely in our 
study of Philippine fprms, for the imago is unknown for nearly 
two-thirds of the species so far reported from, the Philippines. 
Indeed, after some little collecting experience I am compelled 
to wonder at the almost marvelous success of Haviland in obtain- 
ing queens and winged adults under somewhat similar conditions. 

Hagen, 2 in his very complete survey of the literature dealing 
with termites, mentions three very early descriptions of Phil- 
ippine termites. I give them here because of their local histor- 
ical interest rather than for their scientific value. 

The first of these, and probably the first mention in literature 
of Philippine termites, is by Nuremberg 3 in 1635 and consists 
of a description of an “ant” from the Philippines under the 
name of sulum , which Hagen believes to be a termite. 

The second of these early notices of Philippine termites is 

’Hagen, Linnea Ent, 9-12 (1855-1860). 

* Nietiemberg, Histor. nat. 1635, fol. lib. 13, cap. IS, p, 28.” Hagen, Lin- 
nea Ent 10 (1855) 19. 
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found among descriptions of animals, etc., in a History of Mex- 
ico by Hernandez, published in 1651. 4 Here again the animal 
concerned is given the name sulum and is believed by Hagen to 
be the same termite. 

The third and last of these early descriptions of Philippine 
animals believed by Hagen to refer to termites is found in an 
article, describing various Philippine animals, written by the 
Jesuit Father Camel (Camelli) and communicated by Petiver 5 
in 1709 to the Royal Philosophical Society of London. 

According to Hagen, who quotes extensively, Camelli gives 
descriptions of fourteen species of “ants” from the Philippines, 
of which Hagen believes that five possibly apply to termites. 
The first of these he believes to be the same as the sulum of 
Nieremberg and of Hernandez and gives it the name bondoc 
which means in Philippine dialects “mountain” or “hill” and 
is never used to mean ant or termite. It seems probable that 
Father Camelli misunderstood his informants and substituted 
the name of the habitat for that of the animal. The descrip- 
tion he gives seems to suggest a termite, particularly with re- 
gard to the size of the queen or, as he puts it, the king and the 
form of the nest. The animals, however, are spoken of as being 
black. Hagen believed this to be a description of Termes carbo - 
narius, which is darker than most termites. Unfortunately for 
this surmise, T . carbonarius has not been recorded from the 
Philippines*. While this does not by any means prove that the 
species does not exist here, it suggests that T. carbonarius is 
not among our common forms, and consequently it is rather 
improbable that specimens of this species were found among 
the first known termites. 

But for their habitat (“cushions and pillows!”), which has 
never been noted for a termite, the second of these descriptions 
might well apply to one of the smaller wood-attacking species, 
such as those of the genus Coptotermes or Microce rotermes, 
since he describes the insects as small, white, and about the 
size of a louse. To these he gives the name cuyutil, which I 
have not been able to place in any Philippine dialect, and speaks 
of the insects as living in cushions and pillows where thej 
make their nests of clay. The word cuitib is used in Tagalog foi 

4 “Hernandez, animalium etc. Mexican, historia Romae. fol. 1651, im an 
gehangten liber nnicus etc., p. 76.” Hagen, Linnea Ent. 10 (1855) 29. 

s “De variis animalibus Philippinensibus ex Mss. Geo. Jos. Camelli com 
mnnicavit Petiver. Philos. Transact. 1709, vol. 26, No. 318.” Hagen, Linne: 
Ent. 12 (1858) 247. 
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a very small red ant and it is barely possible that this has been 
distorted into cuyutil. 

The next two descriptions seem to apply to some iac-ionnmg 
insects rather than to termites, since they are called lac-ha and 
are spoken of as forming a gurnlike mass; and, aside from their 
living in trees, there is nothing in the descriptions which would 
seem to place them as termites. 

The last of the descriptions, and the only one which is un- 
doubtedly that of a termite, refers to the terrible destructive- 
ness of the insect to wooden structures, clothes, books, etc., and 
here for the first time we find recorded the name anal or army 
almost universally applied to termites in Philippine dialects. 
It is, however, quite impossible to determine from the descrip- 
tion which termite is here referred to, and one is led to believe 
that much of hearsay is mixed with a modicum of fact. 

In the systematic portion of his monograph Hagen records 
only a single termite species, Termes dives Hagen/ 1 from the 
Philippines. His species was based on adult material from the 
Philippines and Java and has been shown by Holmgren v to 
belong to the genus Odontotomies, and the soldiers described by 
Hagen to belong to Termes gilvus . It has not as yet been 
identified with any of our known forms. 

The soldiers, larvae, etc., collected in the Philippines by iieer 
and placed by Hagen under Termes are placed by Holmgren 7 
under the common Malayan Macrotermes species, Termes gil- 
vus . This would seem to be Oshima's T. (M.) copdandi and 
it seems probable that the latter name must be considered a 
synonym of the first. Further study of a wide range of material 
will be necessary to clear up this point. 

The next species to be reported from the Philippines was 
T emits distans Havikuui, reported by him in 1808 8 from the 
Sulu Islands. 

Since Haviland's paper the only systematic work on Philippine 
termites has been done by Oshima, who has published descrip- 
tions in four different papers. 11 

The only biological work on Philippine termites consists of a 
paper by Uichanco (1919) 1(> on the biology of the common mound- 

"Hagen, Linnea Ent. 12 (1858) 139-142. 

7 Holmgren, Kungl. Sv. Vet Akademiens Handlinger 50, 2 (1913) 13L 

s Haviland, Journ. Linn. Soc. London 26 (1898) 401, 402. 

"Oshima, Annot. Zoo], Jap. 8 (1914) 553-585; Philip. Journ. Sci. § I) 9 
(1916) 351; 12 (1917) 217-225; 17 (1920) 489-512. 

10 Uichanco, Philip. Journ. Sci. 15 (1919) 59-65. 
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building form, probably Tenues (Maerotermes) copelandi 
Oshima or pMU-ppinemis Oshima, and a paper by Brown (1918) 11 
on the fungi cultivated by the mound-building termites identi- 
fied by Oshima 12 as Termes {Maerotermes) philippinensis 
Oshima. 

To date there have been reported from the Philippine Islands 
thirty-three species of termites ; thirty by Oshima and one each 
by Hagen, Haviland, and Holmgren. Oshima’s first Philippine 
material was collected by Prof. C. F. Baker, dean of the College 
of Agriculture, University of the Philippines, at Los Banos, 
where the College is located. That for his last three papers was 
collected by Mr. R. C. McGregor, associate editor of the Phil- 
ippine Journal of Science, at present acting director of the 
Bureau of Science. Mr. McGregor has shown the greatest 
interest in my work as also in the previous termite work. He 
has been an invaluable aid both by personal collecting and by 
helping me to make collections as vrell as by his unflagging 
interest and enthusiasm. I wish to take this opportunity of 
expressing my appreciation for what he has done and, I feel 
certain, will continue to do to aid in the study of our termite 
fauna. 

A list of the species reported from the Philippines forms a 
part of this paper. I do not feel ready to give the species the 
names which recent changes in the knowedge of generic types 
and diagnoses and a fuller comparative knowledge of our ter- 
mite fauna may well require. I have therefore given them the 
scientific names under which they were reported from the 
Islands. The names and date or dates in parentheses refer to 
the reporter and date when reported. 

Following each species the following data are given : 1, origi- 
nal locality; 2, distribution within the Archipelago and col- 
lectors ; 8, distribution outside the Archipelago ; 4, habitat notes ; 
5, imago, whether known or unknown. 

Mr. Baker's material and that of Mr. McGregor, with the 
exception of one collection from Panay, was all collected within 
a radius of 85 kilometers of Manila. Therefore, collections 
having been made in but two islands, and in very limited regions 
of each, the distribution data will have but little faunistic value. 
It is hoped, however, that our future collecting may be suf- 
ficiently thorough to allows for the ultimate drawing of conclu- 

" Brown, Philip. Journ. Sei. § C 13 (1918) 223-231. 

M Oshima, Philip. Journ. Sei. 17 (1920) 489-512. 
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sions as to species range, faunal affinities, migration routes, etc. ; 
the present data are given here merely to form a starting point 
for future studies on distribution. 

TERMITES REPORTED FROM THE PHILIPPINES 

Calotermes (Keotermes) malatensis Oshima, 1917. (Oshima, 19.17, 1920.) 
Original locality: Manila. 

Philippine distribution: Luzon, Manila (McGregor ) . 

No foreign distribution known. 

‘'From a decayed limb of a small tree ( Smumea soman Merrill).” 
Imago known, 

Calotermes (Heotermes) lagunaensis Oshima. 1920. 

Original and only known locality: Luzon, Laguna Province, Paete (Mc- 
Gregor) . 

Imago unknown. 

Coptotermes fiavieephalns Oshima, 1914. (Oshima, 1914, 1916.) 

Original and only known locality: Luzon, Laguna Province, Los Banos 
(Baker) . 

Imago unknown. 

Coptotermes formosanns Shiraki, 1909. (Oshima, 1920.) 

Original locality: Formosa. 

Philippine distribution: Manila (McGregor). 

Foreign distribution : Formosa, China Coast, and Japan. 

“Formosa’s most destructive termite.” 

Imago known from Formosa and Japan but not from the Philippines. 

Coptotermes travians (Haviland, 1898). (Oshima, 1920.) 

Original localities: Singapore and Sarawak. 

Philippine distribution: Luzon, Manila (McGregor) ; Panay, Antique 
Province, Culasi (McGregor) . 

Foreign distribution: Malay Peninsula and Borneo. 

“Making covered tunnels on telephone posts.” “Attacking house posts, 
floors, clothing, and papers.” 

Imago known but not from the Philippines. 

RMnoterraes (Schedorhinotermes) Mdentatus Oshima, 1920. 

Original and only known locality: Panay, Antique Province, Culasi (Mc- 
Gregor) . 

“Living in a decaying log in the forest.” 

Imago unknown. 

BMnotermes (Sche&orhmotermes) lomgirostris (Brauer, 1865), (Oshima, 
1916.) 

Original locality: Nicobar Islands. 

Philippine distribution: Luzon, Laguna Province, Paete and Sarai near 
Paete (McGregor). 

Foreign distribution: Celebes and Nicobar Islands. 

“Found in tunnels in a much decayed log.” 

Imago unknown from the Philippines. 
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EMnotemes (Schedorhinoiermes) tarakensis Oshima, 1914. (Oshima, 1920.) 
Original locality: Tarakan, Dutch Borneo. 

Philippine distribution : Luzon, Laguna Province, near Paete (McGregor) . 
Foreign distribution: Borneo. 

Living “under a hard, round, black nest/’ 

Imago unknown. 

Termitogetonelia tibiaoensis Oshima, 1920. 

Original and only known locality: Panay, Antique Province, Tibiao (Mc- 
Gregor) . 

“Living in an old log.” 

Imago known. 

Termes (Termes) copelandi Oshima, 1914. (Oshima, 1914, 1916, 1920. 
Termes ( Macrotermes ) copelandi Oshima, 1920. 

Original locality: Los Banos. 

Philippine distribution: Luzon, Laguna Province, Los Banos (Baker) ; 
Manila (McGregor); Rizal Province (McGregor); Palawan (Schultze) ; 
Panay, Capiz Province, Ibajay (McGregor) . 

No foreign distribution known as such but if, as seems probable, this 
is Termes gilvus , it is widespread throughout the East Indies. 

“Forms broad low clay mounds.” “Makes earthen runways over trees 
and shrubs eating their bark.” One of the commonest mound-building 
termites, if not the only common mound-building species. 

Imago unreported as such. 

Common throughout East Indies. 

Termes dives Hagen, 1858. 

Original locality: Manila (Baron von Huegel , Beer, Chwrmso) , 
Philippine distribution not known. 

Foreign distribution: Common throughout East Indies. 

Imago known. 

Termes gilvus Hagen, 1858. (Holmgren, 1913.) 

Probably the same as T. copelandi Oshima* 

Termes (Macrotermes) luzonensis Oshima, 1914. (Oshima, 1914, 1916, 1920.) 
Original locality: Los Banos. 

Philippine distribution: Luzon, Laguna Province (Baker) ; Rizal Province 
(McGregor). 

No foreign distribution known. 

“Builds large earth mounds and makes tunnels on Artocarpus Prob- 
ably a form of T. copelandi or T. gilvus. 

Imago (queen) known but not described. 

Termes (Macrotermes) mamlanus Oshima, 1914. (Oshima, 1914, 1916, 1920 J 
Original locality: Manila. 

Philippine distribution: Luzon, Manila (C. S . Banks ) ; Laguna Province 
(McGregor) ; Panay, Antique Province, Culasi ( McGregor ) . 

No foreign distribution known. 

Known only from winged imago. 



252 27&e Philippine Journal of Science 102 : 

Termes (Maerotermes) pliilippinensis Oshima, 1014 . (Oshima, 1014 , 1918 , 
1917 , 1920 .) 

Original locality: Los Banos, Laguna Province. 

Philippine distribution: Luzon, Laguna Province (Baker} ; Manila (Mc- 
Gregor) ; Bulaean Province (McGregor) ; Panay, Antique Provinces Culasi 
(McGregor ) . 

No foreign distribution known. 

“Builds large earth mounds. Makes tunnels on Ariocarpus.” 

Imago known. 

Common throughout Bast Indies. 

Odontotermes mediodentatus Oshimal, 1920. 

Original and only known locality: Paete, Laguna Province (McGregor). 
Imago unknown. 

Eut ernes (Hospitalitermes) hospitalis (Haviland, 1898). (Oshima, 1920.) 
Original locality: Sarawak, Borneo. 

Philippine distribution: Luzon, Rizal Province, San Francisco del Monte 
(McGregor ) . 

Foreign distribution: Malay Archipelago, Borneo. 

“Day foragers.” 

Imago known from Borneo but not from the Philippines. 

Eutermes (Hospitalitermes) luzonensis Oshima, 1917. (E, [B,] hospitals 

of Oshima, 1916.) (Oshima, 1917, 1920.) 

Original locality: Sarai, near Paete, Laguna Province. 

Philippine distribution: Luzon, Laguna Province ( McGregor ) ; Eizai 
Province (McGregor ) . 

No foreign distribution. 

“Day foragers.” 

Imago not known. 

Eutermes (Hospitalitermes) saraiensis Oshima, 1916. 

Only known locality: Sarai, near Paete, Laguna Province (McGregor) , 
Imago unknown, 

Eutermes (Ceyloniteracs) megregori Oshima, 1916. (Oshima, 1916, 1920.) 
Original locality: Sarai, near Paete, Laguna Province. 

Philippine distribution: Luzon, Laguna Province (McGregor) ; Panay, 
Antique Province (McGregor). 

No foreign distribution known, 

“In decayed wood.” 

Imago known. 

Eutermes (Eutermes) halintauacensis Oshima, 1917. (Oshima, 1917, 1920.) 
Original locality: Balintauac, near Manila, Rizal Province. 

Philippine distribution : Luzon, Laguna Province ( McGregor ) ; Rizal 
Province (McGregor). 

No foreign distribution known. 

“Covered tunnels on Cctsualpinia sappan Linn.” 

Imago unknown. 



is, 3 Light: Notes on Philippine Termites, I 253 

Eutermes (Eutermes) castaneus Oshima, 1920. 

Original locality: Sarai, near Paete, Laguna Province. 

Philippine distribution: Luzon, Laguna Province (McGregor) ; Pansy, 
Antique Province (McGregor), 

No foreign distribution known. 

Imago unknown. 

Eutermes (Eutermes) gracilis Oshima, 1916. (Oshima, 1916, 1920.) 
Original locality: Sarai, near Paete, Laguna Province. 

Philippine distribution: Luzon, Laguna Province (McGregor). 

No foreign distribution known. 

Imago unknown. 

Eutermes (Eutermes) las-pihasensis Oshima, 1920. 

Original locality: Sarai, near Paete, Laguna Province. 

Philippine distribution: Luzon, Laguna Province ( McGregor ) ; Manila 
(McGregor) ; Rizal Province ( McGfegor ) ; Bulacan Province (McGregor ) . 
No foreign distribution known. 

“Makes wide covered tunnels over Pitkecolobium and Barringtonia which 
it attacks.” 

Imago unknown. 

Eutermes (Eutermes) mauileusis Oshima, 1916. 

Original and only known locality: Manila (C. S. Banks). 

Imago unknown. 

Eutermes minutus Oshima. (Oshima, 1917.) 

Reported from Las Pinas, Rizal Province (McGregor). 

“Inside an old log.” 

Eutermes (drallatotermes) luzouicus Oshima, 1914. (Oshima', 1914, 1916, 
1920.) 

Original locality: Los Banos, Laguna Province. 

Philippine distribution: Luzon, Laguna Province (Baker); Manila 
(McGregor) ; Rizal Province (McGregor) ; Panay, Antique Province (Me- ■ 
Gregor) ; Capiz Province (McGregor). 

No foreign distribution known. 

“Attacks Pitkecolobium, Spondias, bamboo, cocos, and wooden parts of 
houses.” Our commonest Eutermes species. 

Imago unknown. 

Eutermes (Grallatotermes) panayensis Oshima, 1920. 

Original and only known locality: Culasi, Antique Province, Panay (Mc- 
Gregor) . 

“Prom tunnels on large tree." 

Imago unknown. 

Eutermes (Trinervitermes) menadoensis Oshima, 1914. (Oshima, 1920.) 
Original locality: Menado, Celebes. 

Philippine distribution: Luzon, Rizal Province (McGregor) ; Laguna 
Province (McGregor) . 

Foreign distribution: Borneo and Celebes. 

176938 3 
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“Attacks Ficus and Barrington wb t making covered tunnels from nests on 
ground.” 

Imago unknown. 

Eutenn.es (Eotnnditermes) culasiensis Oshima, 1920. 

Original and only known locality: Culasi, Antique Province, Panay (Afc- 
Gregor) . 

“In bark of decayed log.” 

Imago unknown. 

Microcerotermes los-bafiosensis Oshima,, 1914. (Oshima, 19.14, 1916, 1917, 
1920.) 

Original locality: Los Banos, Laguna Province (Baker). 

Philippine distribution: Luzon, Laguna Province {Baker, McGregor) ; Ma- 
nila ( McGregor ) ; Bulacan Province ( McGregor ) ; Panay, Antique Province 
and Batbatan Island (McGregor) ; Romblon (McGregor) . 

No outside distribution known. 

“One of our commonest Philippine termites. Makes hard nests at base of 
bamboo, cocos, Pithecolobium, etc., and builds tunnels over them. Occasion- 
ally attacks houses and furniture.” 

Imago known. 

Termes distans Haviland, 1898. 

Original localities: Sulu Islands and Celebes. 

Philippine distribution: Sulu Islands (Haviland). 

Foreign distribution: Celebes. 

Imago known. 

Capritermes paetensis Oshima, 1920. 

Original and only known locality: Paete, Laguna Province, Luzon (Mc- 
Gregor) . 

"In damp ground under vegetable waste.” 

Imago unkown. 

These thirty-three species of termites, recorded from the Phil- 
ippines, belong to nine genera. One genus, Termitogetonella 
Oshima, 1920, is known from the Philippines only. 

No less than twenty-three of these thirty-three species were 
named from Philippine material and are known from that region 
only. Which of these are truly endemic cannot be determined 
until we have a much more thorough knowlege of the species 
on the Asiatic mainland, and the East Indies. That some of 
them will later be found to be present in nearby regions seems 
most probable. That some few of them will be found to be 
synonymous with species already described from Borneo, 
Singapore, Java, Japan, Formosa, etc., seems probable, particu- 
larly in the case of species belonging to the genera Coptotermes , 
Macrotermes, and Eutermes . Such cases will probably be 
comparatively rare, however, due to the fact that Professor 
Oshima had the peculiar advantage of studying his first Phil- 
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ippine material in connection with numerous species from the 
Malay Archipelago and adjacent regions. Oshima is also an 
authority on Formosan and Japanese termites and hence we 
should expect little overlapping of specific diagnoses with that 
region. 

Judging from the fact that most termite species have a com- 
paratively limited range, we should expect collections made from 
the central area of the Archipelago to yield a high percentage of 
endemic species. That not only the percentage of new species but 
the actual number of such species is high indicates that the Islands 
have a remarkably rich termite fauna. 

The species are distributed as follows : 


Luzon 27 

Laguna Province 21 

Manila and Rizal Province 11 16 

Bulacan Province 3 

Panay 12 

Antique Province 11 

Capiz Province 2 

Batbatan Island 1 

Romblon X 

Palawan 1 

Sulu Islands 1 


a The city of Manila belongs naturally with Rizal Province and will be so considered in 
questions of distribution. 

The numbers for the different provinces and islands are not, of 
course, an index of the number of termite species to be found in 
them, but are merely an indication of the amount of collecting 
done. The figures are given in order to form a starting point for 
further investigation. Nineteen species are so far known from 
Luzon only, four from Panay only, and one from the Sulu Islands 
only. Eight species are reported from both Panay and Luzon ; 
one from Panay, Romblon, and Luzon (Microcerotermes los~ 
bahosensis Oshima) ; and one from Palawan, Panay, and Luzon 
( Termes ( Macrotermes ) copelandi Oshima). These would seem 
to be our commonest and most-widespread species, but further 
study may show them to be polyspecific groups. The former is a 
nest-building form, and the latter builds large, low, clay or 
earthen mounds. It is possible that the former will be found 
to consist of a number of closely related species, as Haviland 
suggests of the corresponding Borneo and Malay Archipelago 
forms. Furthermore, the Macrotermes groups will require very 
extensive and intensive study before we can diagnose the 
species with certainty. 
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Of the thirty-three species of Philippine termites nine, and 
possibly one more, u have boon reported from other regions. Of 
these but: one, Copl-utarmax form omnia s Oshima, is found in For- 
mosa and Japan, and the other eight are front the Past indies and 
the Malay Archipelago. Six of those eight. are found in Borneo 
and two in Celebes, showing the expected relationship of nur 
fauna to that of those regions. Of these Coy/Meno: Iranian $ 
II aviland seems to have the greatest: range, being reported from 
Ceylon and intermediate regions. Further study, however, may 
show our species to be distinct from that of Havilami. 

The data as to interrelations of termite fauna 1 are so fragment- 
ary at present as to make it impossible to speak with any 
surety, but we may confidently expc»*| that further study will 
show our fauna to have a dose relation, through Palawan and. the 
Sulu Islands, with that of Borneo and the Malay Pen inside, and 
through the Babuyanes ami Butanes with that of Formosa ami 
Japan. 

It will be seen that twenty -seven of the known species have been 
recorded from Luzon and that twenty of these were described by 
Os.hi.ma, as new to science. The Luzon collections have been made 
in a very limited area within (>5 kilometers of Manila, mainly in 
Laguna and Uizal Provinces (with the latter of which Manila 
should bo included from the point of view of distribution), with 
some few from near the Eizal-Buktean boundary. It might be 
expected that collections from so limited a region yielding so 
many now species would have exhausted the readily available 
new forms. On the contrary, however, collections made by Mr, 
I^eCregor and myself on four half-day trips over the. same 
ground— that is, to Alabang, Antipolo, Balintauae, and Mon- 
tal ban, respectively- -all typo lucidities for many of Oshi nut's 
species— together with a few collections in and about Manila 
made by Mr, MeCregor, myself, and some of my students show 
about thirty different species. Seventeen or more of these appear 
to be new to the Philippines and most, if not a, 11, of these new to 
science. There is every reason to believe, therefore, that com- 
plete collections from the many islands of the Archipelago rang- 
ing from the Butanes in the north, which should give us an 
interesting intergradation with the Formosan fauna, to the Sulu 
Islands in the south, whose termite fauna should furnish interest- 
ing relationships with that of Borneo, Celebes, and the Malay 

w Eutermm mimttun Oshiiua, Philip. Journ. Set § l) 12 (15*17) 225, I 
have be<m unable to locate the description of this species, which is mentioned 
in the above paper without references or nubgomm. 
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Peninsula, should show the Philippine Archipelago to have one of 
the richest termite faunas of the world and one of the most inter- 
esting for the study of variation, distribution, and faunistic 
relations and their bearing on the problem, of evolution. 

Of the thirty-three species of termites known from the Islands 
the adult is known for only twelve. Mr. McGregor, who collected 
much of Oshima f s material and who is at present aiding me in my 
collections, concurs with me in a feeling of admiration for the 
success of Haviland in procuring the adult forms of so many of 
the species which he describes. While "we hope ultimately to 
achieve a similar success, it is rather discouraging to seek through 
a nest, piece by piece, only to find thousands of eggs and immature 
forms but no sign of adults. This has happened so many times 
with the forms which have nasute soldiers that we have come to 
the conclusion that the queen and king must be located in some 
subterranean chamber from which the eggs are transported to 
more exposed regions to pass through their development stages. 

This is but one example of the many gaps to be filled before our 
knowledge of Philippine termites is at all complete. Aside from 
its systematic interest, every one of the manyThilippine species 
presents a fascinating problem, almost untouched, in ecology, 
social habits, and morphology, and several of them present eco- 
nomic problems of great importance. Any extensive work along 
such lines must, however, await a fuller knowledge of the system- 
atic position of our termite species. 

The next of this series of notes will present descriptions of 
several new species belonging to genera or subgenera not here 
tofore reported from the Philippines. 




NEW RECORDS AND SPECIES OF PSYLLIDiE FROM THE 
PHILIPPINE ISLANDS, WITH DESCRIPTIONS OF 
SOME PREADULT STAGES AND HABITS 1 

By Leopoldo B. XJichanco 

Of the College of Agriculture, University of the Philippines, 

Los Banos, P. L 

FIVE PLATES 

The present paper is based largely on the materials I collected 
while working with Philippine plant galls from Mount Maquiling 
and the neighboring plains. Prof. Charles S. Banks and the 
students in economic entomology at the College of Agriculture, 
University of the Philippines, also contributed a number of 
specimens. 

I have made an effort to follow throughout my paper the 
classification which has been so carefully worked out during 
the past seven or eight years by Prof. D. L. Crawford, now 
of the College of Hawaii, Honolulu, to whom our knowledge of 
this interesting family of insects is largely due. The terminol- 
ogy adopted for designating the various morphological parts 
used in classification is that discussed in Crawford’s monograph 
(Crawford ’14). 

The galls of five of the insects treated in the present work have 
been described in an earlier paper (XJichanco ’19). The charac- 
ter of these galls differs with the causative, insect, and ranges 
from a simple convolution or depression in leaf lamina to very 
highly specialized and extraordinarily complex, well-defined 
formations. There are also species which are not gall-makers. 

The study of the immature stages of these insects has been 
practically neglected, although it seems to be a most promising 
field from both the biologic and the taxonomic points of view. 
The habits of the nymphs, especially as to formation or non- 
formation of galls and the general characters of galls formed, 
are apparently uniformly similar for certain groups. Like- 
wise, a number of distinctive taxonomic characters, such as 

1 Contributions from the Bussey Institution for Research in Applied Bio- 
logy, Harvard University, No. 172. 
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the genal cones of the Triozinse, early become apparent in the 
immature forms. A thorough study of these preadult stages 
may result in a more reliable establishment of the true system- 
atic position of some anomalous genera, or be of help in distin- 
guishing certain apparently closely related groups which 
hitherto have been difficult to separate. In the present paper 
descriptions of a few of the nymphal instars and their habits 
are included, and it is hoped that further collecting and field 
observations may lead to the accumulation of sufficient material 
for a more adequate treatise on this phase of the subject. 

Subfamily LIVIIN^E Low 

Tribe APHALARINI (Low) 

Genus HAPIAPHAIAEA novum 

Head very slightly declivous ; vertex less than one-half as wide 
as long, fiat; gense roundly swollen ventrad to antennal tubercles ; 
frons visible as a short sclerite-bearing anterior ocellus; eyes 
subglobose, prominent; anterior ocellus visible only from cephalic 
aspect of head; posterior ocelli not elevated; clypeus large; 
antennae slender, not much longer than width of head. Thorax 
scarcely arched, slightly thicker than abdomen ; pronotum nearly 
half as long as vertex, not depressed below level of latter, 
terminating laterad almost at level of eyes in a knoblike 
process ; mesoprascutum about three times as long as pronotum ; 
legs moderately long and slender; eight distal spines on him! 
tibiae; meracanthi over twice as long as thickness at base; 
forewings subelliptical, rounded at apex, more or less maculated, 
subequal in length to body, nearly twice as long as wide; 
pterostigma large, open proximad. Abdomen slightly shorter 
than thorax. 

Male.— Anal valve slightly longer than genital forceps, both 
without process. Genital segment roundly produced ventrad 
below level of adjacent proximal sternite. 

Female.— -Anal valve about as long as the rest of abdomen; 
ventral valve shorter than dorsal; both without process. 

Type of the genus, Haplaphalara dahli (Rubsaamen) . 

The genus is very closely allied to Aphalara Forster, as 
recharacterized by Crawford (’14:24), resembling the latter 
in many characters. The following characters, howover, dis- 
tinguish it from Aphalara : Longer mesopraescutum in proportion 
to pronotum; absence of spines on basal tarsi of hind legs; 
presence of pterostigma ; and absence of posterior lobe on male 
anal valve. The last two characters, according to Crawford, 



IS. s 


Uichanco: Philippine Psyllidre 


281 


are always present in AvhaJam . The present genus is also 
distinguishable from Aphalarohla Crawford (14: 88) as 
follows : Vertex .flattened and longer in proportion to width than 
in the latter; antennae longer. The characters it has in common 
with Aphalaroida are as follows: Gense somewhat roundly 
swollen ventrad; short frons; slight arching of thorax; lateral 
termination of pronotum in a knoblike swelling; thickened, 
semiopaque wings, with pterostigma ; absence of process on male 
anal valve. 

Haplaphalara dahli (Riibsaamen) . Plate 2, fig. 16 ; Plate 8, fig. 23 ; 

Plate 4, fig. 41 ; Plate 5, fig. 51. 

Aphalara dahli Rubsaamen ’ 05 : 23 . 

Type locality.— Bismarck Archipelago, Coast of Rabakaul. 
February 27, 1897 (Dahl ) . 

Male . — Length of body, 1.2 to 1.36 millimeters; width of 
head, 0.52 to 0.55 ; length of antennae, 0.72 to 0.78 ; length of fore- 
wings, 1.28 to 1.3, width, 0.54 to 0.56. Brownish yellow. More 
or less thickly mottled with very dark brown as follows: Vertex; 
antennal segments I and II ; distal segment of labium ; thoracic 
nota and pieurites; hind coxae; and abdominal tergites. Uni- 
formly dark brown: Eyes; genital segment; genital forceps; 
anal valve ; frons ; gense ; clypeus ; apical segment and distal half 
of subapical antennal segment; distal spines of hind tibiae ; and 
ungues. Pale stramineous: Sternum; trochanters; femora; 
tibiae; tarsi; abdominal sternites, with exceptions noted above; 
and antennal segments, except as otherwise indicated above and 
except distal portions of IV, V, and VII, which are pale brown. 
Ocelli light brownish red. A uniformly dark brown, subtrian- 
gular spot occupying apical fourth of forewings; another lighter 
brown, broadly and irregularly linear, transverse band at 
middle portion ; and a third subbasal, broadly linear, somewhat 
transverse, brown band; veins irregularly spotted with dark 
brown. Body and appendages finely reticulate, sparsely cover- 
ed with moderately long hairs. 

Head slightly narrower than thorax, very slightly declivous, 
dorsal surface subconfluent with pronotum. Vertex flat, about 
one and two-thirds times as wide as long, nearly truncate 
at cephalic margin, slightly rounded down in front; a shal- 
low depression bordering anterior ocellus; caudal margin 
concave. Frons about one and two-thirds times as wide as ante- 
rior ocellus, visible from latter to base of clypeus; length 
subequal to width. Clypeus (cephalic aspect) subhemispher- 
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leal, with base located at about two-thirds the distance from 
dorsal to ventral surfaces of head. Gense broadly swollen 
ventrad but not produced into genal cones. Eyes elong- 
ately subhemispherical, about two-thirds as thick as dis- 
tance from margin of eye to median suture of vertex. Ante- 
rior ocellus flatly subhemispherical, subequal in diameter to 
antennal segment III, located mediad on anterior surface of 
head. Posterior ocelli subhemispherical, somewhat smaller than 
anterior, located near apices of angles formed by caudal and 
lateral margins of vertex. Antennse about one and five-eighths 
times as long as width of head including eyes; segments I and 
II sub equal in diameter, about one and two-thirds times diam- 
eter of III; the rest of the segments subequal in diameter to 
III; two slender apical setss, subequal in length, to apical seg- 
ment, to which they are attached. 

Thorax not strongly arched, about one and one-eighth times 
as long as wide; thickness about seven-ninths of length. Pro- 
notum and mesoprsescutum somewhat deflected cephalad but not 
depressed below level of adjoining sclerites; surfaces subcon- 
fluent. Pronotum about seven times as wide as long, termi- 
nating iaterad slightly below level of eyes in a knoblike swelling. 
Mesoprsescutum about two and three-fifths times as long as 
pronotum, about two and seven-tenths times as wide as long, 
irregularly subelliptical, more strongly arcuate at caudal than 
at cephalic margin, somewhat acutely produced Iaterad. Meso- 
scutum about one and three-tenths times as long as mesoprae- 
scutum, about two and two-fifths times as wide as long, irregular- 
ly subreniform; a short, spinelike projection from each lateral 
margin. Mesoscutellum about half as long as meso scutum, about 
half as long as distance between points of attachment of axil- 
lary cords, truncate at cephalic margin, with a depressed, an- 
teriorly directed projection which is confluent with surface of 
mesoscutum. Forewings subelliptical, slightly narrowed basad, 
rounded at apex; R and M+Cu subequal in length; pterostigma 
open proximad, slightly longer than first marginal cell; Rs, M, 
Ctoq and anal margin of wing subparallel and subequidistant; 
first marginal cell elongate, about three times as large as second. 
Legs moderately long, femora about two and a half times as 
thick as tibise ; eight moderately long, dark brown, distal spines 
on hind tibiae; meracanthi about two and one-fourth times as 
long as thick, slightly deflected apicad. 

Abdomen about one and one-seventh times as long as thorax, 
about one and one-eighth times as long as thick, about as thick 
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as wide. Genital segment, roundly produced veil trad below level 
of adjacent proximal sternite. Anal ‘valve about one-fourth as 
long as total length of abdomen, about twice as long as thick, 
rounded subapicad, and produced apicad into a short, slender, 
subcon ica] projection. Genital forceps about four-fifths as long 
as anal valve, narrowly attenuate apicad. Anal valve, genital 
forceps and genital segment more thickly hairy than the rest of 
abdomen. 

Female.— Anal valve about half the total length of abdomen, 
about as long as thickness at base, subacute distad, slightly 
flexed dorsad at apex. Ventral valve about two-thirds as long 
as anal, about twice as long as thickness at base, subcorneal, 
very acutely pointed distad. 

Redescribed from six males and six females. 

Luzon, Laguna, College of Agriculture, Los Banos, at an al- 
titude of about 70 meters, January, 1919. College of Agricul- 
ture accession No. 18413. 

The insect lives on Thespesia populnea (L.) Sal. (Malvaceae), 
causing irregular depressions and wrinkles in the leaf lamina. 
Evidence of the work and of the presence of the preadult stages 
is noted throughout the year in the locality cited, but the adults 
seem to appear only in certain months. 

The occurrence of this species or of any other representative 
of the subfamily Liviinss has never been recorded from the Phil- 
ippines before. 

Rubsaamen (’OS) reports the insect as producing galls on 
Thespesia mcvc/rophylla Blume in Bismarck Archipelago. 

Subfamily PA URO PS YL LI N /E Crawford 

Genus PAUROPSYLLA Rubsaamen 

Pauropsylla udei Rubsaamen (’99 : 262). Plate 1, fig. 1; Plate 2, 
fig. 13; Plate 3, fig. 18; Plate 4, fig. 33; Plate 5, fig. 44. 

Male, — Length of body, 1.76 millimeters; width of head, 0.61; 
length of forewings, 2.08, width, 1.23. Dark yellowish brown. 
Light brownish yellow as follows: Ventral half of antennal 
tubercles; antennal segments I, II, III, IV, and basal three- 
fourths of V; clypeus; coxae; meracanthi ; trochanters; femora; 
tibiae, except distal spines, which are dark yellowish brown; 
first tarsal segments; lateral borders of mesoprsescutum and 
xnesoscuturn; ventral third of mesothoracic episternum; medial 
half of third abdominal tergite and cephalic margin of fourth. 
Eyes and ocelli reddish brown. Body and appendages finely 
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reticulated ; more conspicuously so on vertex and nota ; sparsely 
beset with moderately long hairs. 

Head subequal in width to thorax, not strongly deflected. 
Vertex about four times as broad as long, slightly concave at 
occipital margin. Frons, a narrow sclerite bounding anterior 
ocellus, subtriangular along anterior and posterior borders of 
latter. Clypeus (cephalic view) irregularly subpyriform, sub- 
conically raised on each side eetodistad, about one and one-third 
times as long as wide. Eyes subhemispherical, about three- 
fourths as thick as distance from lateral margin to median su- 
ture of vertex. Diameter of anterior ocellus about three times 
that of antennal segment III. Posterior ocelli slightly smaller 
than anterior, somewhat prominently elevated. Antennae about 
one and one-third times as long as width of head including eyes ; 
segments I and II short and thick, subequal to each other in 
length and diameter; III one and one-third times as long and 
about one-third as thick as II; the rest of the segments distad 
subequal in diameter to III. 

Thorax about one and one-third times as long as wide, one 
and one-eighth times as long as thick, slightly arched. Prothorax 
very short, depressed below, and almost hidden by cephalic 
emargination of mesopraescutum. Mesoprascutum irregularly 
subhemispherical, about as long as wide. Mesoscufcum broadly 
crescent-shaped with concave margin directed cephalad, about 
one and a half times as wide as mesoprasscuium, about twice 
as wide as long. Mesoscutellum about half as wide as meso- 
scutum, about three-fifths as long as wide, slightly deflected 
caudad; two shallow, broadly concave indentations at cephalic: 
margin. Fore wings obovate; apex broadly rounded: MpCu 
about one-fifteenth as long as R-fM-l-Cu; first marginal call 
about three times as large as second; a black, rather incon- 
spicuous spot at anal margin between branches of cubitus ; one 
between branches of cubitus and media; and a third between 
branches of media. Legs long and slender; hind leg about one 
and one-third times as long as fore or middle leg; ungues broadly 
curved. 

Abdomen about four-fifths as long as head and thorax com- 
bined ; slightly narrower than thorax. Genital forceps subequal 
in length to anal valve, elongately subovoid, about twice as long 
as wide. Anal valve irregularly subcylindrical, about two and 
a half times as long as wide. Genital forceps and anal valve 
more thickly beset with hairs than adjoining segments. 
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Female . — Genitalia about one-third total length of abdomen. 
Dorsal and ventral valves subequal in length and basal diameter, 
acutely pointed distad. 

Nymphs (apparently full-grown living specimens) . — Length 
of body, 2.25 millimeters ; width of head, including eyes, 0.70 ; 
width of thorax, including wing pads, 1.6; length of forewing 
pads, 0.8, width, 0.4; length of abdomen, 1.3, width, 1.2. Dark 
orange yellow. Light yellow as follows : Antenna?, wing pads, 
and legs. Eyes dark brick-red. A slightly raised, median, 
dorsal ridge visible from middle of pronotuxn to caudal end of 
abdomen. Body and appendages smooth and shiny, free from 
waxy coating, sparsely beset with short hairs. 

Head about three and a half times as wide as long, subequal 
in width to prothorax. Vertex rounded cephalad. Eyes moder- 
ately large, subhemispherical ; caudal portion recessive into pro- 
notum. Antennas subequal in length to width of vertex, slender, 
slightly tapering toward apex. 

Thorax not arched, about one and a half times as long as 
wide, subquadrangular at dorsum. Forewing pads about one 
and one-third times as long as thorax, semitranslucent, suban- 
gularly pointed ectodistad at apex. Legs stout and moderately 
long, sparsely pubescent; division between tibiae and tarsal 
segments indistinct; ungues broadly curved. 

Abdomen subcircular from dorsal aspect, very obtusely rounded 
caudad, shorter but wider than thorax, sparsely pubescent. 

Luzon, Laguna, Los Banos Falls, near Los Banos, at an al- 
titude of about 50 meters, January, 1917 ; Mount Maquiling, at 
altitudes of 70 to 150 meters, August, 1917. College of Agri- 
culture accession No. 18310 ( Uichaneo ). 

Numerous specimens of this insect were bred from leaf galls 
on Ficus variegata Blume (Horaces*?). For descriptions of the 
gall, see Riibsaamen 7 99 : 261, and Uichaneo 7 19 : 546, PL 6, figs. 
2, 4, and 5 ; pi. 13, fig. 1. The causative insect was tentatively re- 
ported in the latter paper as Pauropsylla monta/m sp. nov. 
(MS) ; but a further study of the specimens before me shows that 
their characters are those of P. uclei Riibsaamen. The nymphs 
of the present collection differ from the one figured by Kiib- 
saamen (’99 : 266, text fig. 13) in that the abdomen of the former 
is shorter in proportion to the body. 

Riibsaamen evidently made an error in reporting the host plant 
as a species of Rubiaceae. The shape of the leaf in his text figure 
7, page 261, and the position, relative size, and form of the 
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galls, In this and in his Plate 1, figures 6 and 7, together with 
his descriptive notes, are apparently identical with the work of 
this insect as I found it on Ficus variegata. 

Crawford ('15:258, pi. 1, fig. F) described the* insect as 
P. bakeri sp. nov., and in a later paper (Crawford '19: 145) 
reported its identity with Riibsaamen's species, by which the 
former is preoccupied. 

jPauropsylla triozoptera Crawford (18 :29b). Plate 1, fig. 5; 
Plate 2, fig. 14; Plate 8, fig. 19; Plate 4, fig. 84: Plate 5, 
fig. 45. 

Male . — Length of body, 1.7 millimeters; width of head, 0.64; 
length of antennae, 0.96; length of forewings, 2.72, width, 1,49. 
Dark reddish brown. Brownish yellow as follows: Antennal 
segments 1, II, and III, and basal fourth of IV, VI, and VII; 
ocelli ; legs, except distal spines of femora and tibiae and distal 
third of ungues, w T hich are dark brown; genital segment; genital 
forceps; and anal valve. Body smooth and shiny, sparsely 
and briefly pubescent, more densely so at mesopraeseutum, 
mesoscutum, mesoscutellum, femora, tibiae, tarsi, genital segment, 
genital forceps, and anal valve. 

Head subequal in width to thorax, not deflected. Vertex 
about three and one-third times as wide as long, deeply concave. 
Frons about four and a half times as long as wide, visible as 
a narrow sclerite from anterior ocellus to base of clypeus. Eyes 
subhemispherical, about three-fourths as thick as distance from 
lateral margin to median suture of vertex. Anterior ocellus 
subhemispherical, subequal in size to posterior. Posterior 
ocelli prominently elevated. Antennae about one and a half 
times as long as width of head including eyes; segment 
I slightly thicker than II; I and II subequal in length; II about 
three times as thick as III; III and the rest of the segments 
distad subequal in diameter. 

Thorax robust; length slightly shorter than thickness and 
about three-fourths of width. Prothorax short and completely 
hidden from above by cephalic portion of mesopraescutum. Meso- 
praascutum subpentagonal, about three-fourths as long as wide, 
broadly rounded down cephalad; cephalic margin describing an 
angle of about 90°; an abruptly subconical projection on each 
lateral area. Mesoscutum subrenif orm ; concave margin 
directed cephalad; about two and two-fifths times as wide as 
long, about five-sixths as long as praeseutum ; a lateral, some- 
what anteriorly divergent, abruptly subconical projection 
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on each side. Mesoscutellum about three-fourths as long as 
mesoscutimi, about one and two-thirds times as wide as long, 
somewhat deflected eaudad. roundly emarginate mesocephalad 
at cephalic margin, abruptly produced subeonically ectad at 
anterolateral angles. Mesostemum slightly produced ventre- 
cephalad. Wings asymmetrically obovate, hyaline; apex some- 
what angular along direction of second marginal cell; pterostigma 
and cubital petiole wanting; first marginal cell about twice 
as large as second; a small, elongately subtriangular area 
covered with coarse brown dots between branches of cubitus, 
one between branches of cubitus and media, and a third between 
branches of media. Hind legs slightly shorter than body ; fore 
and middle legs somewhat shorter than hind; ungues broadly 
curved. 

Abdomen subequal in length to thorax, somewhat strongly 
deflected caudad, about one and a half times as long as wide, 
about as thick as wide. Anal valve about three-sixteenths as 
long as the whole of abdomen, about twice as long as diameter 
at base, truncately subconical, slightly constricted subdistad. 
Genital forceps subequal in length to anal valve, about one and 
a half times as long as diameter at base, vaguely retort-shaped 
with diameter of neck about half that of larger portion. 

Female . — Dorsal and ventral valves subconcolorous with the 
rest of abdomen, more densely pubescent than latter. Dorsal 
valve narrowly subconical, acutely produced apicad, more densely 
pubescent than ventral, about as long as the rest of abdomen, 
about three and one-third times as long as diameter at base. 
Ventral valve slightly shorter than dorsal, about twice as long 
as diameter at base. 

Newly emerged adults . — Bluish green. Eyes dark brown. 
Greenish yellow as follows : Antennal segments I and II ; meso- 
pleura and metapleura; mesosternites and metasternites ; legs; 
and, in male, genital forceps and anal valve. 

Nymph (apparently full-grown ). — Length of body, 2.12 
millimeters; width of head, 0.67; length of antennas, 0.48; 
length of forewing pads, 0.8, width, 0,35; length of abdomen, 
0.96, width, 0.9. Bluish green, lighter on head. Eyes brick red. 
Body and appendages covered with a white waxy coating, very 
sparsely beset with moderately long hairs. 

Head slightly narrower than thorax, about two and a half 
times as wide as long, broadly rounded cephalad. Eyes 
subhemispherical, with caudal portions touching thorax, about 
three-eighths as thick as width of head. Antennae about 
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three-fourths as long as width of head; segment I slightly 
thicker than II; II about one and one-third times as thick as 111. 

Thorax not arched, about one and one-fifth times as long as 
wide. Forewing pads about three times as long as wide, 
broadly rounded apicad. Hind legs about half as long as body ; 
fore and middle legs about five-sevenths as long as hind: sub- 
distal third of femora in all legs slightly curved entad; ungues 
about one and one-fourth times as long as diameter o i tibiae, 
strongly curved subapicad. 

Abdomen about one and two-fifths times as long as thorax, 
about as long as wide, irregularly subcircular from dorsal aspect, 
slightly narrowing down caudad; caudal margin truncate, with- 
out process. 

Younger nymphal instars . — Distinguishable from, full-grown 
nymphs by their smaller size, brighter red eyes, and, in very 
early instars, absence of wax coating. 

Luzon, Laguna, College of Agriculture, Los Banos, at an 
altitude of about 42 meters, January and March, 1917. Acces- 
sion No. 18309, College of Agriculture collection (UicJumco ) . 

This species passes its preadult stages in the very common 
leaf galls on Ficus ulmi folia Lam. (Moraeese) . For a description 
of the gall and some held observations on the adult insect, see 
Uichanco (19: 545, pi. 6, fig. 1; pi. 12, figs. 1, 5, and 6). The 
gall is apparently similar to the work of an Indian species of 
Psyllidse on Ficus glomerata Roxb., as figured by H. M. 
Lefroy ('09: pi. 80, fig. 6). 

Bauropsylla tuberculata Crawford (12:430). Plate 1, fig. 3; 

Plate 2, fig. 12; Plate 4, fig. 35; Plate 5, fig. 46. 

Male , — Length of body, 0.9 to 1 millimeter; width of head, 
0.53 to 0.64; length of antennas, 0.35 to 0.4; length of fore- 
wings, 1.12 to 1.36, width, 0.53 to 0.6. Very dark reddish 
brown. A large, subtriangular, depressed, reddish orange area 
on metapleura. Yellowish brown as follows : Fore and middle 
legs; hind tibiae and tarsi; antenna, except distal segments, 
which are dark reddish brown ; mesopnescutum ; and distal third 
of anal valve. A broadly subtriangular, longitudinal, median, 
light reddish brown band, and a concolorous, broadly sublinear 
area on cephalic half of lateral margin, on mesoscutum; also 
on cephalic margin of mesoscutellum and median third of 
abdominal tergites III and IV. Body and appendages sparsely 
and briefly pubescent. 
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Head slightly wider than thorax, strongly deflected. Vertex 
about one and a half times as wide as long, deeply concave at 
occipital margin, strongly rounded down in front; a shallow, 
longitudinal fovea cephalad to antennal tubercle. Eyes sub- 
hemispherical, somewhat thicker dorsad than ventrad, about 
as thick as distance from lateral margin to median suture of 
vertex. Gense somewhat swollen ventrad to antennal tubercles. 
Posterior ocelli subequal in diameter to anterior, slightly elevated. 
Antennae a little more than half width of head, slender from 
segment III distad; distal segment slightly incrassate; apical 
setse very slender, about half the total length of antennae. 
Clypeus large and subglobose. 

Thorax robust, strongly arched, about one and one-fifth times 
as wide as long, about one and two-fifths times as thick as wide. 
Pronotum about one-seventh as thick as vertex, about six times 
as wide as long, deflected cephalad, greater part of lateral por- 
tion concealed by eyes. Mesoprsescutum about four times as 
long as pronotum, about two and seven-tenths times as wide 
as long. Mesoscutum subequal in length to mesoprsescutum, 
about four-sevenths as long as wide. Mesoscutellum about 
half as long as mesoscutum, abruptly produced at anterolateral 
angles. Hind legs excluding coxa* about one and one-ninth 
times as long as body; basal tarsi with two clawlike spines 
distad; ungues light brown, short, broadly curved; meracanthi 
moderately long, about one and two-thirds times as long as 
diameter at base. Fore and middle legs excluding coxae subequal 
in length, about one-third as long as corresponding parts of 
hind legs. Forewing about one and two-fifths times as long 
as body, narrowly obovate, about twice as long as wide, about 
twice as wide subdistad as subproximad, broadly rounded at 
apex; R one and a half times as long as M+Cu; R+M+Cu sub- 
equal in length to R; pterostigma wanting; M r \- 2 and Rs sub- 
angularly bent with corresponding vertices coalescent; first 
marginal cell about one-twentieth as large as second. 

Abdomen about seven-tenths as long as thorax, about one 
and two-fifths times as thick as long, about as long as wide; 
third abdominal tergite greatly produced dorsad; fourth much 
more so. Anal valve about one-seventh as long as abdomen, about 
two and four-fifths times as long as thick, slightly thicker basad, 
truncate apicad. Genital forceps about two-thirds, as long as 
anal valve, thicker basad, somewhat sloping distad, subacute 
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at apex. Anal valve and genital forceps more thickly pubescent 
than the rest of body. 

Female . — Dorsal and ventral valves acute apicad, abruptly 
subconica!, more densely pubescent than the rest ot body. 
Dorsal valve about three-elevenths as long as abdomen, about 
one and a half times as long as thickness at base, somewhat 
elevated at border of anus. Ventral valve about two-thirds 
as long as dorsal, about as long as wide, abruptly produced 
apicad. 

Newly emerged female .— Bright yellow. Eyes grayish white. 
Last apical antennal segment black. Abdomen and legs subcon- 
colorous, lighter yellow than thorax. A white, transverse band 
on two or three proximal abdominal tergites. 

Nymph ( age unknown; balsam mounts ). — Length of body, 
1.15 millimeters; width of head, including eyes, 0.44; length of 
antennas 0.4; length of forewing pads, 0.43, width, 0.22; length 
of abdomen, 0,56, width, 0.53. Body and appendages sparsely 
covered with moderately long hairs. 

Head subequal in width to thorax; about one and five-sixths 
times as wide as long, obtusely subangular at anterior margin. 
Eyes subhemispherical, about one-fifth as thick as total width 
of head. Antennae subequal in length to width of head, acutely 
pointed distad. 

Thorax about as long as wide, about as wide as thick. Hind 
legs about one-third as long as body; femora slightly arcuate 
entad; ungues strongly curved. Fore and middle legs subequal 
in length, slightly shorter than hind, in other respects similar 
to hind legs. Forewing pads about twice as long as wide, 
about one and one-sixth times as long as thorax, roundly sloping 
ectodistad at base; apex subparallel to basal slope; intermediate 
portion subequal in width throughout. 

Abdomen about as long as wide, subcircular from dorsal 
aspect; caudal margin rounded, without process. 

Luzon, Laguna, College of Agriculture, Los Banos, at an 
altitude of about 50 meters. Five males and five females on 
pins; seven nymphs on slide; reared from leaf galls on Alstonia 
scholaris R. Br. (Apocynacese) , May, 1917. College of Agri- 
culture accession No. 18322 ( Uichanco ) . 

This species is apparently of wide distribution in the Orient. 
The gall caused by the insect has been described from Bismarck 
Archipelago by Rubsaamen 005: 7) ; by Leeuwen-Reijnvaan 
from Java (*10 : 38) and from Celebes 016 : 24) ; and by Uichanco 
from the Philippines (’19: 544, pL 5, figs. 1 and 2; pi 12, figs. 
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2 and 3). The adult (apparently female), nymph, and work, 
as they occurred in India, have been beautifully figured in 
colors by H. M. Lefroy ( T 09:742, pi. 80, figs. 2-5), and the 
insect and its host plant casually mentioned in the text, but he 
evidently did not recognize it then as a new species. The first 
taxonomic description of this species was published by Crawford 
(12) from six females bred on "pumpkin” and on Alstonia 
sckolaris . The adult male and the nymphs are described for 
the first time in the present paper. 

Genus LEPTYIOPTEHA Crawford 

Leptynoptera sulfnrea Crawford (19: 147). Plate 1, figs. 5 and 6. 

Type locality . — Moluccas, Amboina (Muir). 

Leptynoptera sulfnrea rubrocincta var. 'nov. Plate 1, fig, 4; Plate 
3, fig. 20; Plate 4, fig. 38; Plate 5, fig. 48. 

Male. — Length of body, 1,44 to 1.52 millimeters ; width of head, 
0.45 to 0.48; length of antennse, 0.72; length of forewings, 2.05 
to 2.16, width, 0.9 to 0.96. Light greenish yellow. Light brown 
as follows: Eyes; antennal .segments I and II, and basal half 
of VIII ; fore and middle femora ; tibiae and tarsi in all legs ; an 
irregular, narrowly sublinear band near and parallel to caudal 
margin of hind eoxse; median third of abdominal sternites III 
and IV. Very dark reddish brown: Distal half of antennal 
segments IV, VI (except a proximal greenish yellow portion), 
distal half of VIII, and the whole of IX; the greater portion 
of anal valve ventrad ; a broad, sublinear marking on each side 
of genital segment from dorsal margin to apex of its caudoven- 
tral projection; apices and distal spines of hind tibia* ; and mera- 
canthi. Ocelli brownish yellow. Four longitudinal, narrowly 
sublinear, white, waxy bands on vertex from caudal margin to 
level of anterior ocellus and bordering foveas; another trans- 
versely on pronotum ; another linear waxy band on median area 
and one on each side inclosing an irregularly elliptical, sublateral 
area of mesoprsescutum ; five longitudinal waxy bands on meso- 
scutum, the middle one being subconfluent with the corresponding 
band of mesoprasscutum. A subovate, bright red area bounded 
cephalad by a dark brown line on laterocaudal area of abdominal 
tergites IV to VII; a bright red, narrow, transverse band 
bounded cephalad by a dark brown line adjoining caudal mar- 
gin of IV ; a small, subcircular red spot on laterocephalic angle 
of abdominal sternite III. An elongately subrhomboid brown 
spot, intercepting a median, elongate, white band, running from 
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C-f Sc entad and occupying about half of cell formed by < ■ ( Sc, 
K+M+Cu, and E; a dark brown, diffuse spot on ana! win near 
distal end of clavus, another near primary fork of Kf M j Cu; 
a brown, subtriangular spot adjoining anal margin between 
branches of media and another between branch of media and 
cubitus. Body and appendages sparsely covered with rather 
long hairs. 

Head slightly narrower than thorax, not deflected. Vertex 
nearly as long as wide, very slightly concave at caudal margin; 
cephalic margin somewhat produced laterad into a prominent, 
abrupt protuberance near base of antennal tubercle; lateral 
margins slightly raised above level of eyes; one rather deep, 
narrowly subelliptical, longitudinal fovea on each side of vertex 
between median suture and lateral margin. Gen;e slightly swol- 
len, abruptly produced eephalad beyond margin of vertex. 
Frons visible ventrad to anterior ocellus as an elongate selerito, 
about three and a half times as long as wide, slightly narrower 
dorsad, rounded at dorsal end. Clypeus about one and two- 
thirds times as wide as frons, about one and one-fifth times as 
long as wide, about twice wider distad than proximad. Eyes 
subhemispherical, slightly thicker than distance from lateral 
margin to median suture of vertex. Anterior ocellus subhemi- 
spherical, not prominent. Posterior ocelli subequal in size to 
anterior, slightly elevated. Antennae about one and three-fifths 
times as long as width of head including eyes; segments I and U 
subequal in thickness, three times as thick as III, both segments 
with ventral portions of apex produced. 

Thorax robust, not strongly arched, about as thick as long, 
about six-sevenths as wide as thick. Pronotum short, about 
one-ninth as long as vertex, about fourteen times as wide as 
long. Mesoprascutum about six times as long as pronotum, 
about one and a half times as wide as long, deflected eephalad at 
an angle of about 45°. Mesoscutum subequa) in length to 
mesoprasscutum, about three times as wide as long. Mesa- 
scutellum about half as long as mesoscutum, almost truncate at 
cephalic margin. Forewings hyaline, costal margin subparallel 
to anal; apex almost truncate, rounded toward costal margin, 
somewhat angular toward anal; pterostigma wanting; radial 
sector broadly arcuate; cubital petiole wanting; cubitus not 
forked. Hind wings about one-fifth as long as fore, cleft from 
apex to near base, giving wings a biramous appearance, dark 
brown along costal margin and base. Hind legs excluding eoxse 
about five-sixths as long as body, five abrupt, rather stout spines 
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entad on apices of tibiae ; meracanthi short, about one and one- 
third times as long as thickness at base ; ungues broadly curved. 
Fore and middle legs shorter than hind. 

Abdomen about one and two-sevenths times as long as thorax, 
about one and four-fifths times as long as thick; thickness sub-* 
equal to width. Genitalia about half as long as total length of 
abdomen ; genital segment produced caudoventrad beyond genital 
forceps at an angle of 30° to 40° from median line of body: 
distance from apex of elongation to base of segment about three 
times width. Anal valve about one-sixth total length of ab- 
domen, about one and one-third times as long as wide, somewhat 
attenuate and rounded apicad, abruptly petiolate basad. Genital 
forceps subequal in length to anal valve, about three times as 
long as wide, slightly thicker proximad than distad, nearly trun- 
cate at apex. Anal valve and genital forceps more densely hairy 
than the rest of body. 

Female . — Abdomen subequal in length to thorax. Genitalia 
about half total length of abdomen. Dorsal valve about one 
and one-seventh times as long as ventral, about two and a half 
times as long as thickness at base, about half as thick at distal 
half as at basal, rounded at apex. Ventral valve about six times 
as long as thickness at base, acute apicad. Dorsal and ventral 
valves more thickly hairy than the rest of body. 

Described from eleven males and nine females. 

Cotypes. — No. 18348, College of Agriculture, University of 
the Philippines. 

Luzon, Manila, Government Laboratories accession No. 5160, 
February 17, 1906, one male, one female, and one imperfect 
specimen with broken genitalia (Banks ) ; Manila, Bureau of 
Science accession No. 14771, November 16, 1911, two specimens 
(Banks), on Calophyllum inophyllum L. (Guttiferse) ; Laguna, 
Los Banos, College of Agriculture accession No. 18348, March 11, 
1918, eleven males and nine, females ( Uichanco ), on the same 
plant. The gall has been previously described (Uichanco 
’19 : 544, pi. 13, fig. 4) . 

The present variety differs from the species, as originally 
described by Crawford, as follows : Longer vertex in proportion 
to width, presence of waxy bands on vertex and notum; 
slightly longer antennae; absence of basal spur on hind tibiae; 
longitudinal bifurcation of hind wings ; red spots on the abdomen 
(not evident in one female of the series) ; and additional brown 
spots on forewings. The type of the species is unfortunate- 
ly a single, partly mutilated example, and the differences noted 
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herein may have been due to the difficulty in working* with an 
imperfect specimen. When more is known about the Moluccan 
insect, the present variety may finally have to be merged with 
the species. As the case now stands, however, there appear to 
be sufficient differences from Crawford's description to justify 
the tentative placing of the Philippine material before me in a 
separate variety. 

In erecting the genus, Crawford (19:147) made some re- 
marks regarding its being an anomalous one on account of its 
possessing some of the characters of both Pauropsyilinse and 
Triozinse. Supplementary to the characters he enumerated may 
be mentioned the caudally produced genital segment, which in 
combination with the reduced hind wings and other peculiar- 
ities point to a close affinity with certain members of Triozinag 
particularly Trioza diptera Crawford (19:191, pi. 3, figs. 6 
and 7). 

Genus PAUKOCEPHALA Crawford 

Paurocephala kleinhofte sp. nov. Plate 1, fig. 2 ; Plate 3, fig, 21 ; 

Plate 4, fig. 37; Plate 5, fig. 47. 

Male , — Length of body, 0.88 to 0.96 millimeters; width of 
head, 0.46 to 0.48 ; length of antennae, 0.26 to 0.31 ; length of 
forewings, 1.04, width, 0.48 to 0.52. Brownish yellow 1 . Dark 
brown as follows: Apical and distal half of subapical segments 
of antennas; eyes; median suture of vertex; junction of radial, 
medial, and cubital branches with marginal veins of forewings ; 
a spot on anal vein midway between proximal and distal ends 
of clavus; pleura and coxa* (unevenly so) ; anterior, posterior, 
and lateral margins of abdominal tergites and lateral three- 
sevenths on each side of abdominal stemites, except genital 
segment, anal valve, and genital forceps. Light stramineous : 
A narrow, sublinear band bordering each side of median suture 
of vertex; laterocephalic tubercle of pronotum; a narrowly sub- 
triangular, median spot from caudal to near cephalic margin of 
pronotum and another at mesoprascutum ; posterior margin of 
latter ; four faintly visible, longitudinal, narrowly linear mark- 
ings on median third, and a diffusely subcircular area adjoining 
laterocephalic margin of mesoscutum ; lateral third on each side 
of mesoscutellum near bases of axillary cords ; median prom- 
inences of pseudometanotum and fourth to seventh abdominal 
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tergites; hind tibiae and distal portions of hind femora (more 
darkly so). Body and appendages very sparsely and briefly 
pubescent. 

Head subequal in width to thorax, somewhat deflected. Ver- 
tex about one and four-fifths times as wide as long, concave at 
caudal margin between posterior ocelli, broadly arcuate at ce- 
phalic margin, rounded down in front, somewhat depressed ar- 
cuately from lateral margins ventrad. Genas slightly swollen 
ventrad to antennal tubercles. Eyes subglobular, about five- 
sixths as thick as distance from lateral margin to median suture 
of vertex. Clypeus subglobose, about one and a half times as 
thick as anterior ocellus. Anterior ocellus subhemispherical, 
not prominently set. Posterior ocelli subellipsoid, slightly small- 
er than anterior, somewhat prominently elevated due to up- 
curved edges of vertex, Antennse about five-eighths as long as 
width of head including eyes; diameter of segments I and II 
subequal and about one and one-third times that of III; the 
rest of the segments subequal in diameter to III; two apical 
setee, subequal in length to each other, and about three times 
as long as distal segment. 

Thorax robust, not strongly arched, about eight-ninths as 
long as thick; width subequal to length. Pronotum about three- 
fourths as long as vertex, about four and a half times as wide 
as long; a prominent, subhemispherical tubercle on lateroce- 
phalic margin. Mesopraescutum about one and a half times as 
long as pronotum, about twice as wide as long, subangular 
laterad, abruptly deflected at lateral and caudal margins. Me- 
soscutum about one and two-fifths times as long as mesoprse- 
scutum, nearly twice as wide as long, broadly rounded down 
toward margins. Mesoscutellum about one-third as long as 
mesoscutum and about the same proportion to distance between 
points of attachment of axillary cords; anterolateral angles 
produced into abruptly subconical, somewhat divergent projec- 
tions. PsCudometanotum produced caudad into a prominent, 
erect, subconical projection. Wings hyaline, irregularly ob- 
ovate, broadly rounded at apex; R very slightly shorter than 
M+Cu; pterostigma slightly smaller than first marginal cell, 
subelliptical, with an inner, equally subelliptical area bounded 
by suture; first marginal cell subelliptical, about two and one- 
third times as long as wide and about twice area of second; 
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second marginal cell subtriangular. Hind legs longer than tore 
or middle; ungues broadly curved; meracanthi about; three times 
as long as thick, of uniform thickness, rounded at apex. 

Abdomen about one and one-third times as long as thick; 
width subequal to thickness; fourth, fifth, and sixth tergitcs with 
a prominent, erect, abruptly subconical, median tubercle; seventh 
with a longer and caudally directed projection at caudal margin. 
Anal valve about one-fourth total length of abdomen, about 
three times as long as thick, subcylindrical, somewhat flattened 
out at apex. Genital forceps about two-thirds as long as anal 
valve, about two and a half times as long as diameter at base, 
subconical. 

Female . — Genitalia deflected at an angle of about 120 % anal 
valve about half the total length of abdomen, about twice as 
long as thickness at base, subconical, very acute at tip. Ventral 
valve about four-fifths as long as anal, about one and three-fourths 
times as long as diameter at base, very acutely pointed at apex, 
broadly curved subapically dorsad. Anal and ventral valves 
beset midway with irregular whorls of somewhat long, caudally 
divergent, bristlelike hairs. 

Described from five males and nine females. 

Cotypes. — No. 18415, in College of Agriculture, University of 
the Philippines. 

Luzon, Laguna, College of Agriculture, east of “temporary 
building/* Los Banos, at an altitude of about 50 meters, Decem- 
ber, 1918. Accession No. 18415, College of Agriculture collec- 
tion ( Uichanco ). 

Nymphs and adults feed on leaves of Khinhofia hospita L. 
(Sterculiaceae) , causing shallow, subhemispherical depressions 
in the leaf lamina. The insect produces no waxy secretion in 
any of its stages. 

P&urocephala psylloptera Crawford (*18:294). 

Type locality. — Luzon, Laguna, Los Banos (Baker) , on 
Ficus ulmi folia Lam. (Moraceae) . 

Paurocephala psylloptera maculipennis var. nov. Plate 1, fig. 6; 

Plate 2, fig. 17 ; Plate 3, fig. 22 ; Plate 4, fig. 36 ; Plate 5, fig. 50. 

Male. — Length of body, 1.5 millimeters; width of head, 0.65; 
length of forewings, 1.76, width, 0.8. Very dark fuscous, 
light stramineous as follows: Ocelli; antennal segments I to 
III and basal half of IV; hind coxae and trochanters; pro- 
thoracic femora and tibiae. Brownish yellow : Mesothoracic and 
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m eta thoracic femora and tibiae* Eyes light reddish brown. 
Body finely and irregularly reticulated. Body and appendages 
very sparsely and briefly pubescent. 

Head subequal in width to thorax, slightly deflected. Vertex 
about four times as broad as long, conspicuously concave 
dorsad; caudal half hidden mediad from above by prothorax. 
Ocelli small, somewhat less in diameter than antennal segment 
III; anterior subequal in diameter to posterior. Eyes subglo- 
bose, subequal in thickness to distance from lateral margin to 
median suture of vertex. Antennae about one and two-thirds 
times as long as width of head including eyes ; diameter of 
segment I slightly greater than II ; II about one and two-thirds 
times III ; the rest of the segments distad subequal in diameter 
to III. Ciypeus large and subglobose. 

Thorax robust, slightly longer than wide, about as wide as 
thick. Length of pronotum about one-fifth that of mesoprse- 
scutum ; the former deflected and partly hidden laterad beneath 
latter, Mesopraescutum irregularly pentagonal, about half as 
long as wide, produced on each side into an abrupt, caudola- 
terally diverging spine. Mesoscutum subequal in length to 
mesopraescutum ; about one and one-third times as wide as 
long, irregularly subcircular. Mesoscutellum less than half as 
wide as mesoscutum, concave at cephalic margin. Metascutum 
with an erect, subconical epiphysis dorsad. Wing hyaline, 
irregularly obovate, broadly rounded at apex, slightly more than 
twice as long as wide. Pterostigma about one-third area of 
first marginal cell, brown. Hind legs slightly longer than body, 
about one and one-third times as long as middle legs; entire 
length of hind tibiae sparsely armed with moderately long spines. 
Fore and middle legs subequal in length ; ungues broadly curved. 

Abdomen subequal in length to thorax; length about twice 
width, and one and one-sixth times thickness. Fifth tergite 
elevated dorsocaudad above level of sixth. Genital segment, to- 
gether with anal valve and genital forceps, nearly one-fourth 
total length of abdomen, strigose. Genital forceps subellip- 
soidal, slightly shorter than anal valve and subequal in diameter 
to latter. Anal valve elongately subellipsoidal. 

Female . — Genitalia about two-fifths total length of abdomen, 
deflected at an angle of 80° to 120° from longitudinal axis of 
body, very sparsely pubescent. Dorsal valve subequal in diam- 
eter to ventral; length of former about one and one-fourth 
times that of latter; both acutely subconical. Ventral valve 
broadly curved subapically dorsad. 
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Described from fourteen males and eight females. 

Cotypes. — No. 18178, in College of Agriculture, University 
of the Philippines. 

The present variety is distinguished from the species prin- 
cipally by its strongly deflected head, brown pterostigma, and 
darker brown abdomen, which is eoneolorous with notum. 

Nymphs {living specimens). — Very light whitish yellow. 
Black as follows: Apical and subapical antennal segments; 
distal portions of the .rest of antennal segments proxirnad. 
Eyes red. Tibiae and tarsi reddish white. Body and append- 
ages sparsely covered with long hairs and an irregular thin 
coating of wax. A slender, fluffy, waxy filament, usually longer 
than body, joined to each side of subapical abdominal tergite. 

The species, likewise, has been reported to produce similar 
waxy secretions (Crawford ’15:260), and it is said to be at- 
tended by ants. 

Nymph {apparently full-grown ; mounted in balsam) . — Length 
of body, 1.84 millimeters; width of head, including eyes, 0.6; 
length of forewing pads, 0.64, width, 0.2; length of abdomen, 
1.04, width, 0.59; length of larger caudolateral wax glands, 
0.2, thickness, 0.09. Light yellow. Eyes red. Brown as 
follows: Ungues; terminal and subterminal antennal segments. 
Body and appendages very sparsely covered with moderately 
long hairs. 

Head slightly narrower than thorax, obtuse at cephalic mar- 
gin. Vertex about one and one-fourth times as long as wide. 
Eyes subhemispherical, about four-sevenths as thick as width 
of vertex. Two small, irregularly diffuse areas situated meso- 
caudad from eyes and eoneolorous with latter, presumably 
representing posterior ocelli. Antenna* about twice as long as 
width of head including eyes; basal two segments shorter and 
thicker than the rest, as in adult. 

Thorax about one and one-eighth times as long as wide, 
subuhiform in width throughout. Hind legs about one and 
one-fifth times as long as middle ; fore and middle legs subequal in 
length; ungues curved apicad. 

Abdomen about one and six-sevenths times as long as thorax; 
width about half the length; uniform in width from thorax to 
beginning of caudolateral wax glands ; obtusely angular caudad, 
terminating in a small, subcylindrical, caudal segment, about 
twice as wide as long and about two-sevenths as wide as larger 
portion of abdomen; two short, bristlelike hairs on each side of 
caudal segment ectodistad. Larger pair of subreniform wax 
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glands about twice as long as wide, nearly one-sixth as long as 
total length of abdomen, apparently situated on each side of 
fifth abdominal segment. A smaller pair, immediately caudad 
to and adjoining larger pair, about three-fifths as long as latter, 
nearly three times as long as wide, subuniform in width 
throughout. 

LUZON, Laguna, Los Banos, at an altitude of about 50 meters, 
February 2, 1918, College of Agriculture accession No. 18178 
(Uichanco). On nether surface of fully expanded young leaves 
of Ficus noia Merrill (Moracese) . 

The insects are mostly confined to an area along the midrib, 
and their presence is accompanied by a deposition of a white, 
fluffy coating of wax on the infested area of the leaf. The leaf 
margins are often more or less curved interiorly. 

Subfamily CARSID ARIN^ Crawford 
Genus TYOEIA Walker 

Tyoria indica Crawford (’19:159). Plate 1, fig. 7; Plate 3, 
figs. 24 and 25; Plate 4, fig. 39 ; Plate 5, fig. 49. 

Male . — Length of body, 2.24 to 2.72 millimeters; width of 
head, 0.6; length of forewings, 3.2 to 3.6, width, 1.12 to 1.28. 
General color light clay yellow, with conspicuous, longitudinal, 
reddish orange streaks marking borders of fovese on vertex and 
terga; distal portions of antennal segments IV to VIII, in- 
clusive, and the whole of IX and X, dark brown. Body and 
appendages very sparsely and briefly pubescent. 

Head slightly narrower than thorax, not deflected. Vertex 
somewhat broader than long, with one longitudinal fovea on 
each side between median suture and lateral margin. Frons 
visible as a narrow, elongate, subtriangular sclerite bordering 
anterior ocellus, subequal in width to diameter of anterior ocellus. 
Anterior ocellus large, reddish brown, prominent. Posterior 
ocelli subequal in diameter to anterior, less prominent. Eyes 
dull yellowish brown, subhemispherical; diameter about three- 
fourths length of vertex. Geme produced cephalad into 
moderately large antennal sockets. Antennas about three- 
fourths as long as body without wings; segments I and II 
subequal in length, about one-fifth as long as III ; diameter of 
I about one and one-fourth times that of II; of II, about one 
and one-fourth times that of III ; IV to X, inclusive, subequal in 
diameter to III. 

Thorax not strongly arched; about two and a half times as 
long as wide* Pronotum two-thirds as long as vertex; with 
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eight ridges, conspicuous but less prominent than those bordering 
foveae at 'Vertex, arranged as follows: One bordering each lat- 
eral margin of pronotum; another parallel to and very near 
each of former ; the last two pairs almost aligned with ridges 
at vertex. Three much less prominent ridges on mesopnc- 
scutum, equidistant from each other and from the lateral .mar- 
gins, of latter. Five obsolescent, longitudinal, subequidistant 
ridges on mesoscutum. Legs concolorous with body; hind legs 
slightly longer than thorax ; first and second pairs slightly shorter 
than third. Characteristic basal spur on hind tibia concolorous 
■with the rest of leg. Hind tibiae and tarsi of all legs equipped 
with dark brown, distal spines. Wings hyaline. Forewings 
about three times as long as broad; subacute at apex; R+M+ 
Cu, cubital petiole, and media in almost one continuous straight 
line; R-j-M+Cu and cubital petiole subequal in length; area of 
first marginal cell about half that of second ; a dark brownish 
tinge on terminal portions of veins; pterostigma wanting; a 
dark brown, acutely triangular spot between branches of media, 
and another between branches of media and cubitus." 

Abdomen subequal in length to head and thorax combined, 
gradually tapering caudad. Longer pair of genital forceps 
about two and three-fifths times as long as anal valve, the 
forceps consisting of two parts: (1) a suberect, slender pair, 
curved cephalad near apex, about four times as long as diameter 
at base,. abruptly pointed apicad; and (2) a shorter pair, about 
half as long as, and situated cephalad and parallel to, former, 
about four times as long as diameter at base, slightly curved 
cephalad, subacute apicad. Anal valve without process, about 
one and a half times as long as wide, somewhat constricted 
basad ; the rest of uniform thickness. Penis drawn subhorizon- 
tally cephalad beyond anal valve to about seventh abdominal 
tergite; length from dorsal surface of genital segment to apex 
of penis about three and one-third times that of anal valve 

Female , — Dorsal and ventral valves subequal in length; 
both acute and tapering, forming with the genital segment a 
very slender, subconical projection which is slightly shorter 
than eighth abdominal segment. Eighth abdominal sternite 
beset caudad with numerous long, bristlelike hairs. 

Luzon, Manila, Bureau of Government Laboratories accession 
No. 9931, February 11, 1909, two males and eight females on pins 
and two males on slides (Banks), Mindanao, Kolambugan, 
Bureau of Science accession No. 18567, June, 1914 (Banks) . 
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The specimens before me appear to differ from Crawford's 
original description in certain minor color characters only. 

Subfamily PSYLLIN^E Puton 

Genus EPIPSYILA Kuwayama 

Epipsylia forcipata Crawford (-’17:167). Plate 2, fig. 8; 
Plate 3, figs. 26 and 28; Plate 5, fig. 54. 

One slightly damaged female specimen, apparently belonging 
to this species, collected in Manila on May 8, 1910 (Banks), 
No. 18568, Bureau of Science collection. This, specimen appears 
to differ slightly from Crawford’s type as follows : Fterostigma 
opaque; another proximal opaque area contiguous to pterostigma 
and bordering costal margin of wing. However, in as much 
as the specimen before me is imperfect and I have no means 
of deciding whether or not this is an abnormality, I deem it 
inadvisable to place this insect in another variety. 

Genus PSYLLA Geoffrey 

Psylla sindse Crawford (’12:246). Plate. 2, fig*. 10; Plate 3, 
fig. 29; Plate 4, fig. 42; Plate 5, fig. 52. 

One male, two females, and a fourth specimen with broken 
abdomen, collected at Los Banos, Laguna, Luzon, at an altitude 
of about 50 meters*, accession No. 18516, College of Agriculture 
collection, March 8, 1915 (Banks ) ; from the same locality, 
accession No. 18517, College of Agriculture collection, February 
17, 1917 (A. Goco). This species was formerly known only 
from Simla, West Himalayas, at an altitude of about 2,100 
meters. 

Subfamily TRIOZIN^E Puton 
Genus MEGATEI0ZA Crawford 

Megatrioza banks! sp. nov. Plate 2, fig. 15; Plate 3, fig. 32; 
Plate 4, fig. 43; Plate 5, fig. 53. 

Male . — Length of body, 3.44 millimeters; width of head, 0.64; 
length of antennae, 1,4; length of forewings, 5.36, width, 1.36. 
General .color dark yellowish brown ; ventral surface of body, 
legs, and antennal segments III to VII lighter brown ; antennal 
segments I and II, longitudinal ectal halves of genal cones, and 
ocelli red, unicolorous ; vertex and notum pale yellowish brown, 
with lateral margins of dorsal sclerites dark brow; two dark 
brown, sublinear, rather broad, subparallel, longitudinal stripes 
extending from lateral fourth on each side of mesoscutellum to 
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cephalic margin of pronotum; a dark brown, very broadly linear 
spot bounding median suture of vertex, occupying about one- 
third total area of latter, and continuous thence through 
longitudinal ental half of genal cones. Body and appendages 
sparsely beset with rather long hairs ; genal cones densely hirsute. 

Head scarcely narrower than thorax, very slightly deflected. 
Vertex about one and a half times as broad as long, slightly 
and broadly concave mediad, broadly cleft at caudal margin. 
Ocelli large, subequal to each other in diameter; anterior more 
prominent than posterior. Eyes subhemispherical, slightly 
thicker than distance from lateral margin to median suture <>1: 
vertex, dark brown. Genal cones porrect, long, slender, subcorn- 
eal, rounded apicad, noncoalescent, more densely hirsute ventrad 
than dorsad, about three times as long as diameter at base, 
slightly shorter than vertex. Antenna* about twice as long as 
width of head;, segments III to IX slender. 

Thorax robust, less than twice as long as wide, slightly 
arched. Pronotum about one-third as long as vertex ; pronotum 
and cephalic two-thirds of mesopraescutum with a broadly sup- 
pressed, longitudinal, median carina which terminates cephalad 
in a short, horizontal, subtriangular emargination. Meso- 
prsescutum and mesoscutum with a pair of abruptly subconical 
projections ati lateral margins. Hind legs about twice as long 
as thorax; hind femora and tibia* relatively thick; the latter 
somewhat hirsute, equipped with moderately large, subconical, 
divergent spurs basad and subdistad, and four black, spines 
and a number of bristlelike hairs apicad; ungues broadly 
curved. Forewings about four times as long as wide, hyaline 
and membranous, with a faint brownish tinge, subacute at apex; 
cubital petiole and pterostigma wanting; Rs about half the 
length of M, the two veins subparallel; first marginal cell about 
one and a half times as large as second; a large, elongately 
subtriangular, dark reddish brown mark along anal vein 
between Cm and base of wings; a very small, much less 
conspicuous, subtriangular, light brown spot between branches 
of cubitus, another between branches of cubitus and media, 
and a third between branches of media, near apex. 

Abdomen subequal in length to thorax; about twice as long 
as wide. Genital forceps slightly longer than anal valve, 
both subconical, rounded apicad. 

Female . — Anal and ventral valves about one-third total 
length of abdomen, the former slightly longer than the latter, 
subequal to each other in diameter, both subacute apicad, slightly 
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hairy; hairs on anal valve somewhat longer than those on 
ventral 

Described from one male and one female. 

Type and allotype . — No. 18569. in Bureau of Science collection. 

Mindanao, Kolambugan, Bureau of Science accession No. 
18569, June, 1914 {Banks ) . Food plant not recorded. 

This species appears to be closely related to M. armata 
Crawford (’15: 264), but is distinguishable from the latter as 
follows: Presence of large, reddish brown spot along anal vein 
of forewings subbasad; genal cones slightly shorter than ver- 
tex; antennae shorter in comparison with width of head; and 
pronotum much shorter than vertex. 

Megatrioza pallida sp. nov. Plate 2, figs, 9 and 11; Plate 3, figs. 

27, 30, and 31; Plate 4, fig. 40; Plate 5, fig. 55. 

Male . — Length of body, 1.76 millimeters; width of head, 0.48; 
length of antennae, 0.6; length of forewings, 2.88 to 3,04, width, 
0.96. Light yellowish brown. Dark brown as follows: Two 
irregularly linear markings running longitudinally cephalo- 
caudad from caudal margin of mesoscutum, near cephalic 
angles of mesoscutellum, to cephalic margin of mesopraescutum ; 
marginal areas of pronotum, cephalic marginal area of meso- 
prsescutum, and submarginal areas of abdominal tergites and 
sternites I to V ; an irregularly diffuse spot marking each of the 
two foveae at vertex; apices of genal cones; distal portions of 
antennal segments IV and VI, proximal and distal portions of 
VII, the whole of VIII, except a very small, faintly yellow, 
basal portion, and the whole of IX and X. Apex of genital 
forceps and ungues brownish black. Distal tarsal segments 
in all legs yellowish brown. Body and appendages very sparsely 
and briefly pubescent. 

Head slightly narrower than thorax, somewhat declivous. 
Vertex about one and a half times as broad as long, cephalic 
emargination describing an angle of about 120° ; a rather 
deep, angular fovea on each side extending from caudal margin 
to proximity of base of antennal tubercles and located midway 
between median suture and lateral margin of vertex. Ocelli 
subconcolorous with vertex: anterior ocellus moderately large, 
fairly prominent; posterior ocelli somewhat smaller than ante- 
rior, a large portion basad hidden beneath cuticular surface. 
Eyes large and prominent, dark yellowish brown, subhemi- 
spherical, about as thick as distance from lateral margin to 
median suture of vertex. Genal cones small, about one-fourth 
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as long as vertex, subporrect, slightly curved dorsad at apices. 
Length of antennae about one and one-fifth times width of head ; 
diameter of segment I about one and one-third times that of II ; 
of II, about one and two-thirds times that of III ; the rest of the 
segments distad subequal in diameter to III. 

Thorax robust, slightly arched, about one and one-third times 
as long as broad. Pronotum about one-seventh as long as meso- 
prsescutum, slightly deflected but confluent with surface of lat- 
ter. Mesoprsescutum about one and one-sixth times as long as 
wide; cephalic margin broadly angular, caudal broadly curved. 
Mesoscutum remotely crescent-shaped, about twice as wide as 
long. Cephalic margin of mesoscutellum about one-third width 
of mesoscutum. Wings large, hyaline, membranous, with a faint 
yellowish tinge, about three times as long as wide, subacute at 
apex; wing veins subconcolorous with body; cubital petiole and 
pterostigma wanting; Rs slightly shorter than M; the two veins 
running subparallel to each other; first marginal cell about two 
and a half times as large as second; a small, inconspicuous, 
acutely subtrianguiar, marginal spot, consisting of minute 
dark brown dots, between branches of media, another between 
branches of media and cubitus, and a third between branches of 
cubitus. Hind legs about one and one-third times as long as 
thorax; hind tibise equipped with a short basal spur and three 
distal, broadly curved spines. Middle legs subequal in length to 
thorax, slightly longer than forelegs; ungues broadly curved. 

Abdomen subequal in length to thorax, about twice as long 
as broad. Anal valve slender, subconical, about twice as long 
as diameter at base, broadly curved caudad near .apex. Genital 
forceps slightly shorter than, and subequal in basal diameter 
to, anal valve, less acutely pointed distad than latter, curved 
caudad near apex. Genital segment, genital forceps, and anal 
valve beset with much longer hairs than the rest of body. 

Female .— Dorsal valve about two-fifths total length of abdo- 
men, about one and two-fifths times as long as diameter at 
base, subconical. Ventral valve slightly shorter than dorsal, 
about three times as long as diameter at base; apical half about 
three-fifths as thick as basal. Dorsal and ventral valves more 
thickly beset with longer hairs than the rest of body. 

Cotypes . — No. 18174, in College of Agriculture, University 
of the Philippines, 

Nymph (earlier instar ) . — Length of body, 1.44 millimeters; 
width of head, 0.5; length of antennae, 0.26; width of thorax, 
including wing pads, 1.2; length of forewing pads, 0,84, width, 
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0.36; length of abdomen, 0.61, width, 1. Ventral surface of 
body somewhat convex, dorsal almost plane. Cephalic margin 
of head, costal margin and apex of forewing pads, and abdomen 
fringed with numerous subcylindrical hairs. Hairs slightly 
attenuate apicad, about seven times as long as thick, semitrans- 
lucent. Basal tubercle of hair about one and one-fourth times 
as thick as hair, about one and a half times as long as wide; 
insertion of hair visible through distal third of tubercle. Sur- 
faces of body and’ of wing pads less thickly covered with hairs; 
hairs of the same description as above. 

Head about one and four-sevenths times as wide as long; 
cephalic margin broadly rounded, with a deep, narrow, median 
cleft. Eyes subhemispherical ; caudal fourth partly hidden 
laterad by thorax; about one-sixth as thick as total width of head. 
Antennae about half as long as width of head including eyes, 
somewhat thicker basad, slightly attenuate at apical third; a 
moderately longhair on apical segment distad; another subdistad. 

Length of thorax apparently subequal to width. 2 Forewing 
pads about three times as long as wide, subacute apicad, rounded 
ectoproximad ; intermediate portion uniform in width through- 
out. Hind legs about two-thirds as long as body; fore and 
middle legs slightly shorter than hind; ungues sharply bent 
over at apical third. 2 

Abdomen subequal in length to thorax, about two-thirds as 
long as wide, subhemidiscoidal ; anal segments without process. 

Luzon, Laguna, Los Banos, at an altitude of about 50 me- 
ters, January, 1918. College of Agriculture accession No. 18174 
(Uichanco), Beared from leaf galls on Mallotus philippensis 
(Lam.) Muell-Arg. (Euphorbiaceae). For a description of the 
gall, see Uichanco ’19: 546, pi. 5, fig. 3; pi. 13, figs. 2 and 3. 

a The lateral margins of the thorax are very much obscured by the wing- 
pads and are almost indistinguishable in the mounted specimens. 

0 No living specimens were available at the time of writing, and on this 
account color notes, presence or absence of waxy coating, and such other 
characters as can be studied only from fresh material are not reported here. 
The present description is based on balsam mounts and some fragmentary 
field notes. 
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ILLUSTRATIONS 


[Unless otherwise specified, all illustrations of adult parts are based on the male.] 

Plate 1 

PlG. 1. Pauropsylla , udei Riibsaamen, forewings, female, x 29.5. 

2. Paurocephala klcinhofix sp. nov., forewings, X 29.5. 

3. Pauropsylla tuberculata Crawford, forewings, X 29.5. 

4. Leptynoptera sulfurea rubrocincta var. nov., forewings, x 29.5. 

5. Pauropsylla triozoptera Crawford, forewings, X 29.5. 

6. Paurocephala psylloptem maculipennis var. nov., forewings, 

X 29.5. 

7. Tyoria indica Crawford, forewings, X 29.5. 

Plate 2 

Fig. 8. Epipsylla forcipata Crawford, forewings, X 26.2. 

9. Megatrioza pallida sp. nov., forewings, X 26.2. 

10. Psylla simUe Crawford, forewings, x 26.2. 

11. Megatrioza pallida , outlines of forewing pads, nymphs, X 56.4. 

12. Pauropsylla tuberculata , outlines of forewing pads, nymphs, X 

56.4, 

13. Pauropsylla udei , outlines of forewing pads, nymphs, X 56.4. 

14. Pauropsylla triozoptera, outlines of forewing pads, nymphs, X 56.4. 

15. Megatrioza banksi, sp. nov., forewings, X 26.2. 

16. Haplaphalara dahli (Riibsaamen) gen. nov., i'orewings, X 26.2. 

17. Paurocephala psylloptem maculipennis , outlines of forewing pads, 

nymphs, X 56.4.. 

« Plate 3 

Fig. 18. Pauropsylla udei, head, anterior aspect, x 50.8. 

19. Pauropsylla triozoptera , head, anterior aspect, X 50.8. 

20. Leptynoptera sulfurea rubrocincta , head, lateral aspect, X 50.8. 

21. Paurocephala kleinhofise , head, anterior aspect, x 50.8. 

22. Paurocephala psylloptem maculipennis , head, anterior aspect, 

X 50.8. 

23. Haplaphalara dahli, head, dorsal aspect, X 50.8. 

*24. Tyoria indica , head, female ; anterior aspect, X 50.8. 

25. Tyoria indica , head, dorsal aspect, X 50.8. 

2 6. ' Epipsylla forcipata, head, dorsal aspect, X 50.8. 

27. Megatrioza pallida , antenna, nymph, X 224. 

28. Epipsylla forcipata, head, female; lateral aspect, x 50.8. 

29. Psylla simlse, head, anterior aspect, X 50.8. 

30. Megatrioza pallida , head, anterior aspect, X 50.8. 

31. Megatrioza pallida, hair on forewing pads, nymph, X 448. 

32. Megatrioza banksi, head, dorsal aspect, X 50.8. 
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Flats 4 

FlG. 38. Pauropsylla udei, male genitalia, x 63.5. 

34. Pauropsylla triozoptera , male genitalia, X 63.5. 

35. Pauropsylla tuberculata, male genitalia, X 63.5. 

36. Paurocephala psylloptera macalipemis, male genitalia, x 63.5. 

37. Paurocephala kleinhofix, male genitalia, X 63.5. 

38. Leptynoptera sulfurea rubrocincta, male genitalia, X 63.5, 

39. Tyoria indica , male genitalia, drawn from balsam mounts, x 68.5. 

40. Megatrioza pallida , male genitalia, X 63.5. 

41. Haplaphalara dahli, male genitalia, X 63.5. 

42. Psylla simlse, male genitalia, x 63.5. 

43. Megatrioza banksi , male genitalia, X 63.5. 

Plate 5 

Fig. 44. Pauropsylla udei, female genitalia, X 50.8. 

45. Pauropsylla triozoptera , female genitalia, x 50.8. 

46. Pauropsylla tuberculata, female genitalia, X 50.8. 

47. Paurocephala kleinhofise , female genitalia, X 50.8. 

48. Leptynoptera sulfurea rubrodncta, female genitalia, X 60.8. 

49. Tyoria indica , female genitalia, X 50.8. 

50. Paurocephala psylloptera maculipennis, female genitalia, X 50,8. 

51. Haplaphalara dahli, female genitalia, X 50,8, 

52. Psylla simlfs, female genitalia, x 50.8. 

53. Megatrioza banksi , female genitalia, X 50.8. 

54. Epipsylla fordpata, female genitalia, X 50.8. 

55. Megatrioza pallida, female genitalia, X 50.8, 


















NEW PHILIPPINE MYETACEAE 

By Elmer D. Merrill 

Director and Botanist, Bureau of Science, Manila 

The present paper consists of the descriptions of twenty-three 
presumably new species; one Decaspermim, the remainder in 
the genus Eugenia. 

DECASPERMUM Forster 
DECASPERMUM MICROPHYLLUM sp. nov. 

Frutex, ramulis adpresse pubescens; foliis numerosis, parvis, 
confertis, 8 ad 15 mm longis, ellipticis, obtusis vel acutis; 
floribus axillaribus, solitariis, 8 mm diameter, 2-bracteolatis, 
bracteolis linearis, 8 mm longis; calycis dense adpresse albido- 
pubescens, lobis lanceolatis, acuminatis, 2 mm longis. 

A shrub, the branches glabrous, the branchlets appressed- 
pubescent with white hairs. Leaves numerous, crowded, 
coriaceous, shining, elliptic, 8 to 15' mm long, 5 to 8 mm wide, 
base and apex acute or rounded, the upper surface glabrous, 
minutely pitted; the lower surface punctate-glandular, spar- 
ingly pubescent when young, in age glabrous; petioles very 
short. Flowers axillary, about 8 mm in diameter, their pedicels 
appressed-pubescent, up to 5 mm long, 2-braeteolate at the 
apex, the bracteoles linear, pubescent, about 3 mm long. 
Calyx-tube ovoid, about 2 mm in diameter, densely appressed- 
pubescent with white hairs, the lobes lanceolate, acuminate, 
pubescent, about 2 mm long. Petals obovate, about 4 mm long, 
their margins slightly ciliate; when fresh white, when dry 
pinkish. Stamens indefinite, the filaments about 4 mm long. 
Ovary 5-celIed, each cell 2-ovuled. 

Mindanao, Surigao Province, Bur. Sci. 84715 Ramos & 
Pascasio, June 15, 1919, in thickets along streams at low alti- 
tudes at the iron deposit along the northeast coast. 

This remarkably distinct species is well characterized by its 
very small leaves and does not appear to be closely allied to any 
previously described form. 


289 



290 


The Philippine Journal of Science 


EUGENIA Linnaeus 

EUGENIA SARGENT!! sp. nov. § Fueugenia. 

Arbor 5 ad 12 m alta, parbibus junior ibus floribusque aibido™ 
tomentosis ; ramis ramulisque tenuibus, teretibus ; follts opposite, 
cblongo-ellipticis ad oblongo-obovatis, usque ad 0 cm long is, in 
siecitate brunneis vel subolivaceis, nitidis, glandulosis, nasi a, cutis, 
apice brevissime obtuseque acuminatis, nervis utrinque 8 and 1,0, 
tenuibus ; floribus sessilibus, glomeratis, axillaribus et tormina™ 
libus, circiter 1 cm diametro, calycis et brae te is aibido- 
tomentosis. 

A tree, 5 to 12 m high, glabrous except the younger parts 
and the inflorescences. Branches and branchlets slender, brown, 
terete, the very young branchlets and leaves rather densely 
white-tomentose, soon becoming glabrous. Leaves oblong- 
elliptic to elliptie-obovate, coriaceous or subcoriaceous, brownish 
or somewhat olivaceous when dry, the lower surface somewhat 
paler than the upper and more or less glandular with scattered 
glands,' shining, 5 to 9 cm long, 2 to 4 cm wide, base acute, apex 
very shortly and obtusely acuminate, the margins often slightly 
recurved; primary lateral nerves 8 to 10 on each side of the 
midrib, slender, indistinct, anastomosing; petioles 5 to 10 mm 
long. Flowers white, axillary and terminal, glomerate, sessile, 
about 1 cm in diameter, 4-merous, the subtending bracts oblong, 
obtuse, white-tomentose, somewhat navicular, about 3 mm long. 
Calyx-tube broad, pubescent, about 4 mm in diameter, shallow, 
the lobes reniform to orbicular-ovate, pubescent, glandular, 
rounded, about 3 mm wide, 2.5 to 3 mm long. Petals glabrous, 
elliptie-obovate, rounded, about 5 mm long and 4 mm wide, 
glandular. Stamens very numerous, the filaments 3 to 4 mm 
long, the stamina! disk much thickened, about 3.5 mm in 
diameter. Fruits ovoid, fleshy, peduncled, about 1.5 cm long, 
black or brown when dry, nearly glabrous, when young 
pubescent, the pedundes 8 mm long or less. 

Luzon, Cagayan Province, Peii&blanca, Adduru 109 (type), 
170, June 5, 1917, with the Ibanag names f/idimyan and 
tumalufm , on forested slopes at low altitudes : Zambalea Province, 
For. Bur . 5917 Curran , January, 1907: Pampanga Province, 
Mount Arayat, For . Bur . 17724 Curran, March, 1910: Xlocos 
Norte Province, Mount Piao, For . Bur. 18987 Merritt <£ Darling , 
November, 1908, sterile: Pizal Province, Grind, Loher 5985 , 
February, 1906, sterile, leaves smaller *than in the type. Ticao, 
For. Bur. 1024 Clark , May 30, 1914, with the Visayan name 
pandaraga. 



s Merrill: New Philippine Myrtaceae 291 

In tile section Eueugenia this species is well characterized 
among the Philippine forms by its sessile, glomerate flowers. 
The wood is fine-grained and hard, as in other species of the 
genus. The species is dedicated to Dr. C. S. Sargent, director 
of the Arnold Arboretum.. 

EUGENIA ELLIPTi FOLIA sp. nov. § Jambosa. 

Arbor glabra, ramis • ramulisque teretibus ; foliis oppositis, 
coriaceis, nitidis, ellipticis, breviter petiolatis, usque ad 11 cm 
longis, apice late rotundatis, basi acutis, subtus punctatis, 
nervis primariis utrinque circiter 10, distinctis, anastomosan- 
tibus, reticulis vix perspicuis; infloreseentiis terminalibus axilla- 
ribusque, pedunculatis, 2- vel 8-floris; fioribus breviter pedicel- 
latis, bibracteolatis, calycis tubo infundibuliforme, circiter 8 
mm longo, lobis distinctis, reniformibus, 

A glabrous tree, the branches rather stout, the branchlets 
pale-brownish, smooth, terete, the ultimate ones about 8 mm in 
diameter. Leaves opposite, coriaceous, pale-olivaceous, shining, 
elliptic, 9 to 11 cm long, 5.5 to 7 cm wide, base acute, apex 
broadly rounded, smooth, the lower surface rather obscurely 
punctate; primary lateral nerves about 10 on each side of 
the midrib, distinct, somewhat curved, anastomosing directly 
with the subequally distinct, straight or slightly arcuate 
marginal nerves 2 to 3 mm from the edge of the leaf, the 
reticulations not prominent; petioles stout, 5 mm long or less. 
Inflorescences terminal and axillary, 2 to 5 cm long, peduncled, 
2- or 3-fiowered, or sometimes the terminal inflorescences 
branched from the base, the branches 1 -flowered. Calyx-tube 
funnel-shaped, terete, smooth, blackish-brown when dry, shining, 
about 8 mm long and wide, the lobes 4, reniform, the pedicels 
5 mm long or less. 

Catanduanes, Bur. Sci. 3051 S , Ramos (type), November, 
1917, in primary forests at medium altitudes. 

This species is probably as closely allied to Eugenia caluhcob 
C. B. Bob. as to any other described form ; it is well characterized 
by its elliptic leaves which are rounded at the apex and acute at 
the base. 

EUGENIA ILOCANA sp. nov. § Jambosa. 

Arbor circiter 18 m alta, glabra, ramis ramulisque teretibus 
vel ramulis leviter compressis ; foliis oppositis, brevissime pe- 
tiolatis, oblongis, apice obtusis ad rotundatis, basi obtusis, in 
siccitate pallidis, nitidis, crasse coriaceis, usque ad 7.5 cm longis, 
obscure parcissime punctieulatis, nervis primariis utrinque cir~ 
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citer 15, tenuibus, adscendentibus ; infiorescentiis terminalibus, 
paniculatis, usque ad 12 cm longis, pedunculafcis vel e basi ra- 
mosis, plerumque trichotomis ; fl oribus „ 5-meris, circiter 3 cm. 
longis, in ramulis uitimis subfaseiculatis, sessilibus vel brevis- 
sime pedicellalis, calycibus truncatis, obconicis. 

A glabrous tree, about 18 m high, the branches and branch- 
lets grayish-brown, terete, or the branehlets somewhat, com- 
pressed. Leaves opposite, subsessile or very shortly petiolate, 
thickly coriaceous, oblong or narrowly oblong-elliptic, 5 to / .5 cm 
long, 1.5 to 2.7 cm wide, apex obtuse to rounded, base obtuse, 
margins somewhat cartilaginous, pale and shining when dry, 
both surfaces usually sparingly and obscurely puncticulate, the 
glands sometimes evident only near the midrib and margins; 
lateral nerves about 15 on each side of the midrib, slender, not 
prominent, ascending, anastomosing close to the margin, the 
secondary ones nearly as distinct. Panicles terminal, up to 12 
cm long, peduncled or branched from the base, mostly trichoto- 
mousiy branched, the branches and branehlets wrinkled and 
somewhat angular when dry, the flowers sessile or subsessile, 
three to five at the tip of each ultimate branehlet, the brae- 
teoles obsolete or minute and very early deciduous. Flowers 
white, 5-merous, about 8 cm long in anthesis. Calyx about 14 
mm long, 8 mm in diameter at the throat, terete, narrowed 
below, truncate or with about 5 very broad, short, obscure, 
irregular lobes. Petals 5, free, suborbicular, 5 to 6 mm in 
diameter. Stamens indefinite, their filaments 8 to 14 mm long. 

Luzon, Ilocos Norte Province, Bangui, Bur. Sci. 271*20 
Bamos, March 13, 1917, at low altitudes. 

A very characteristic species not closely resembling any other 
form known to me. It is well characterized by its thickly co- 
riaceous, oblong to narrowly oblong-elliptic, pale, subsessile 
leaves with obtuse to rounded tips and obtuse bases, and, 
among those species with truncate calyx-tubes, its relatively 
large, 5-merous flowers. 

EUGENIA PANAYENSIS sp. noV. § Jambosa . 

Arbor glabra, Eugenia speciosissimae affinis, difTert floribus 
brevissime pedicellatis, albis, nervis lateralibus paucioribus. 
Bamis ramulisque teretibus. Foliis coriaceis, oblongis ad oblon- 
go-ovatis, sessilibus vel brevissime petiolatis, acuminatis, basi 
perspicue cordatis, nervis utrinque 8 vel 9, subtus valde per- 
spicuis; floribus terminalibus et lateralibus, solitariis, brevissime 
pedicellatis, 4 ad 5 cm diametro. 
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An entirely glabrous tree, 4 to 5 m high, the branches and 
branchlets terete, the latter about 2 mm in diameter, grayish 
or somewhat reddish-brown. Leaves coriaceous, oblong to 
oblong-ovate, sessile or very shortly petioled, 8 to 11 cm long, 3 
to 6.5 cm wide, acuminate, base rounded and conspicuously cor- 
date, the upper surface olivaceous, slightly shining, the nerves 
slightly impressed, the lower surface paler than the upper; 
lateral nerves 8 or 9 on each side of the midrib, very prominent, 
distant, spreading, curved-anastomosing with the equally prom- 
inent, slightly arched, marginal nerves about 5 mm from the edge 
of the leaf, the reticulations lax, distinct; petioles none or very 
stout and up to 4 mm in length. Flowers white, solitary, 4 to 
5 cm in diameter, terminal and lateral, erect, short-pedicelled. 
Calyx turbinate, about 1.7 cm in diameter, narrowed below, 
the pedicels jointed, 5 mm long or less, the lobes broadly reni- 
form. Petals reniform, about 12 mm wide, stamens very 
numerous. Fruits globose, urceolate, about 2.5 cm long, 2 cm 
in diameter, crowned by the persistent calyx rim and lobes. 

Panay, Antique Province, Culasi, Bur. Sci . 32&70 McGregor 
(type), and two specimens without number, May 24, 1918, in 
the mossy forest, altitude 1,000 meters. 

This species is manifestly allied to Eugenia speciosissima 
C. B. Rob., of northern Luzon, from which it is distinguished 
by its very shortly pedicelled white flowers and fewer lateral 
nerves. 

EUGENIA PE$ASIt sp. nov. § Jamhosa. 

Arbor glabra, .ramis ramulisque teretibus; foliis subcoria- 
ceis, oblongo-ellipticis ad oblongo-obovatis, usque ad 10 cm 
longis, apice breviter obtuseque acuminatis, basi acuminatis, 
in siccitate olivaceis, supra perspicue nitidis, subtus paullo 
pallidioribus et distinct© punctato-glandulosis, nervis primariis 
utrinque circiter 15, tenuibus, quam seeondariis reticulisque vix 
magis distinctioribus ; inflorescentiis axillaribus terminalibusque, 
circiter 6 cm longis, racemoso-paniculatis ; doribus numerosis, 
confertis, plerumque in triadibus dispositis, sessilibus vel sub- 
sessilibus, calycis tubo circiter 12 mm longo, cylindrico, 6 mm 
diametro, deorsum angustato; petalis calyptratim connatis. 

A glabrous tree, about 18 rn high, the branches and branchlets 
terete, brownish, the latter 8 to 4 mm in diameter. Leaves op- 
posite, subcoriaceous, prominently shining, oblong-elliptic to 
oblong-obovate, 6 to 10 cm long, 8 to 5 cm wide, the apex shortly 
and obtusely acuminate, base decurrent-acuminate, olivaceous 
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when dry, the lower surface somewhat paler than the upper and 
distinctly glandular-puneticulate ; primary lateral nerves about 
15 on each side of the midrib, slender, scarcely more prominent 
than are the secondary ones and the reticulations, anastomos- 
ing with the slender marginal nerves about 1 mm from the 
edge of the leaf; petioles 1.5 to 2 cm long. Panicles solitary in 
the uppermost axils and fascicled at the tips of the branchlets, 
about 6 cm long, subracemose, the flowers white, sessile or sub- 
sessile in triads at the tips of the ultimate branchlets, form- 
ing a rather dense corymblike inflorescence. Calyx-tube ey- 
lixidrie, pale when dry, about 12 mm long and 6 mm in diameter, 
gradually narrowed to the base, the lobes 4, shallow, about 4 
mm wide and 1.5 mm long. Calyptra about 6 mm in diameter, 
the petals separable with difficulty, the outer ones broadly ovate, 
the inner obovate. Stamens indefinite; filaments 9 to 15 ram 
long. Style about 15 mm long, 

Babuyan Islands, Calayan, For . Bur. 2670$ Penas , May 20, 
1917, on forested slopes of Mount Nagboyoonon, altitude about 
300 meters. 

In vegetative characters and general appearance, this species 
closely approximates Eugenia, wenzelii Merr., but is totally dif- 
ferent in its floral structure, although the calyx-tubes are similar 
in both. It is distinguished at once by its 4, broad, short calyx- 
teeth and by its very much longer filaments. 

EUGENIA SANTOS!! sp. nov. § Jcmbosa. 

Arbor glaberrima usque ad 18 m alta, ramis ramulisque tore- 
tibus, griseis; folds crasse coriaceis, ovatis ad oblongo-ovatis, 
usque ad 8 cm longis, in siccitate utrinque pallidis, nitidis, sub- 
tus obscure glandulosis, margine perspicue rcvolutis, apico 
tenuiter caudato-acuminatis, basi longe decurrento-acuminatis, 
nervis utrinque tenuibus, distinctis, circiter 15; inflorescentiis 
terminalibus axillaribusque, pedunculatis, corymbosis, usque 
ad 6 cm longis, ramis ramulisque crassis, angulatis vel com- 
pressis, ramulis ultimis brevissimis, saepissime, Acres 3 sessiles 
gerentibus ; calycis tubo circiter 6 mm longo, apice circiter 4.5 
mm diametro, deorsum angustato, obscurissime 4-lobato, vetus- 
tioribus plus minusve eroso; petalis liberis, circiter 8 mm 
diametro. 

An entirely glabrous tree, 15 to 18 m high, the branches and 
branchlets terete, grayish or sometimes slightly brownish, near- 
ly smooth. Leaves thickly coriaceous, pale and shining on 
both surfaces when dry, ovate to oblong-ovate, 6 to 8 cm long, 
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2.5 to 4 cm wide, the apex long and slenderly caudate-acuminate, 
the acumen usually curved, base long decurrent-acuminate, the 
margins prominently revolute, the lower surface obscurely gland- 
ular ; lateral nerves about 15 on each side of the midrib, slender 
but rather distinct, anastomosing directly with the marginal 
vein about 2 mm from the edge of the leaf ; petioles 1 to 1.5 cm 
long. Inflorescences terminal and in the upper axils, peduncled, 
corymbose, the rachis and branches angled or compressed, stout, 
the ultimate branchlets 5 mm long or less, each bearing usually 
three sessile flowers, the bracteoles inconspicuous. Flowers 
white. Calyces about 6 mm long, narrowed below;, sometimes 
forming a short pseudostalk, the limb about 4.5 mm in diame- 
ter, very obscurely 4-lobed, in age more or less irregularly erose. 
Petals free, orbicular, about 8 mm in diameter, deciduous, strong- 
ly imbricate in bud. Stamens numerous, their filaments up to 7 
mm in length. Fruit purple, ellipsoid or ovoid, about 6 mm 
long (immature). 

Luzon. Benguet Subprovinee, Pauai, Bur, Sci. 818 Uh Santos, 
June 1, 1918, on slopes, altitude about 2,200 meters, with the 
Igorot name bultic. 

This species is manifestly closely allied to Eugenia robinso- 
niana Elm., but among other characters is readily distinguished 
by its thicker leaves, w r hich are uniformly pale and not at all 
brownish-purple when dry; its much stouter, angled or com- 
pressed infiorescene branches; and its strongly revolute leaf- 
margins. 

EUGENIA SARCOCARPA sp. nov. § Jambosa . 

Arbor glabra, ramulis circiter 5 mm dianxetro, distincte 4- 
angulatis; foliis brevissime petiolatis, oblongo-ellipticis ; coria- 
ceis, 16 ad 22 cm longis, basi leviter inaequilateralibus, rotun- 
datis vei leviter cordatis, apice aeutis vel breviter acuminatis, 
nervis utrinque 20 ad 25, valde perspicuis; floribus ad nodis 
infra foliis fasciculatis, brevissime pedieellatis, calycis tubo 
late infundibuliformibus circiter 6 mm longis et 7 mm latis, 4- 
lobatis; fructibus ovoideis carnosis, in siccitate griseis et circi- 
ter 2.5 cm diametro. 

A glabrous tree, about 8 m high, the branches terete, grayish, 
the ultimate branchlets about 5 mm in diameter, distinctly 4- 
angled. Leaves opposite, coriaceous, oblong-elliptic, 16 to 22 
cm long, 7 to 10 cm wide, somewhat narrowed below to the 
usually slightly inequilateral, rounded, or often somewhat cor- 
date base, the apex acute or shortly acuminate, the upper sur- 
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face castaneous, shining, the lower paler, obscurely glandular- 
punctate; lateral nerves 20 to 25 on each side of the midrib, 
prominent, anastomosing with the equally distinct marginal 
nerves about 5 mm from the edge of the leaf, the reticulations 
not prominent; petiole very stout, 4 mm long or less. .Flowers 
fascicled at the nodes below the branches, the calyx-tube 
broadly funnel-shaped, wrinkled when dry, about 6 mm long, 
the throat about 7 mm wide, shallowly 4-lobed, the lobes spread- 
ing, 2 mm long or less. Fruits rather large, ovoid, lleshy. 
when dry grayish and about 2.5 cm in diameter, crowned by 
the persistent calyx-tube and lobes. 

Leyte, Tacloban, Wenzel 1484, April 5, 1915, in forests, prob- 
ably at low or medium altitudes near Tigbao. 

This characteristic species does not appear to be closely allied 
to any previously described form. It is readily distinguishable 
by its vegetative characters; its 4-angled branchlets; and its 
shortly pedicelled dowers being fascicled at the nodes below the 
leaves. 

EUGENIA SESSHU LI MBA S p. nov. § Jambosct. 

Arbor parva, glabra, rauxis teretibus, ramulis acute 4-an- 
gulatis, internodiis sursum incrassatis, 3 ad 5 mm diametro; 
foliis sessilibus vel brevissime petiolatis, crassissime, coriaeeis, 
oblongis, 8 ad 12 cm longis, basi late rotundatis, cordatis, apice 
acutis vel acuminatis; nervis utrinque 18 ad 20, patulis, per- 
spicuis; floribus terminalibus, solitariis, tenuiter pedicellatis, 5 
cm diametro. 

A glabrous tree, about 6 m high, the older branches terete, 
the younger ones and the branchlets very sharply 4-angled, the 
ultimate internodes thickened upward and 3 to 5 mm in diame- 
ter. Leaves sessile or subsessile, opposite, very thickly coria- 
ceous, oblong, 8 to 12 cm long, 2 to 4 cm wide, base broadly 
rounded and distinctly cordate, narrowed upward to the acute or 
somewhat acuminate apex, the margins often prominently revo- 
lute; midrib somewhat impressed on the upper surface, very 
stout and prominent on the lower surface; lateral nerves spend- 
ing at right angles, 18 to 20 on each side of the midrib, promi- 
nent, straight, anastomosing with the equally prominent mar- 
ginal nerve about 3 mm from the edge of the leaf. Flowers 
terminal, solitary, white, about 5 cm in diameter, the calyx-tube 
obconic, about 1 cm long; lobes broadly ovate, rounded, about 7 
mm long and wide; pedicels slender, jointed, with the base of 
the calyx-tube about 2.5 cm long. 
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Luzon, Ilocos Norte Province, Mount Paiimlim, Bur, ScL 
33342 Ramos, August 20, 1918, on forested slopes, altitude 
about 950 meters. 

In foliage characters this species closely resembles Eugenia 
speciosissima C. B. Rob., from which it is easily distinguished 
by its sharply 4-angled braneblets and its terminal flowers. 

EUGENIA SUR1GAENSIS sp. nov. § Jambosa . 

Frutex glaber, ramis ramulisque teretibus; foliis coriaceis, 
oblongis ad oblongo-lanceolatis, basi late acutis ad rotundatis, 
sursum angustatis et leviter acuminatis, baud punctaiis, ner- 
vis utrinque circiter 10, perspicuis; petiolo 2 ad 4 mm longo; 
floribus e ramis defoliatis, solitariis, vel pedunculis 8-foris, ca~ 
lycis tubo turbinato, circiter 1.5 cm longo et usque ad 2 cm 
diametro, 

A glabrous shrub, the branches terete, grayish, rather rough, 
the foranchlets pale brown, smooth, the ultimate ones 2 mm in 
diameter or less. Leaves coriaceous, oblong to oblong-lanceo- 
late, the base broadly acute to rounded, narrowed upward 
to the somewhat acuminate apex, brownish or olivaceous when 
dry, the lower surface paler than the upper and scarcely punc- 
tate; lateral nerves about 10 on each side of the midrib, promi- 
nent, anastomosing, the reticulations lax; petioles very stout, 
2 to 4 mm long. Flowers white, from the branches below the 
leaves, solitary or 3-flowered peduncles, the peduncles 1.5 
to 2.5 cm long, the pedicels about 1.5 cm long. Calyx-tube tur- 
binate, brown when dry, about 1.5 cm long, 1.5 to 2 cm in 
diameter, shallowly 4-lobed. Petals suborbicular, 1.5 mm in 
diameter. Fruit cup-shaped, 2.5 cm long and wide. 

Mindanao, Surigao Province, Bur. ScL 34686 Ramos & 
Pascasio, June 14, 1919, along streams at low altitudes at the 
iron deposit on the northeast coast. 

The alliance of this species is manifestly with Eugenia me - 
galantha C. B. Rob. of Palawan, from which it differs in its 
fewer-nerved leaves which are not glandular-punctate and be- 
neath, and in its shorter, very stout petioles. In Eugenia me- 
galantha the leaves are subequally narrowed to both ends, but 
in the present species they are wider below the middle and are 
gradually narrowed upward. 

EUGENIA TULA sp. nov § Jambosa . 

Arbor glabra, ramulis teretibus; foliis subcoriaceis, oblongo- 
ellipticis ad elliptico-obovatis, utrinque concoloribus, 8 ad 11 cm 
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longis, basi cuneatis, apice distincte aeuminatis, nitidis, mmu- 
tissime nigro-punctatis, nervis utrinque circiter 7, teijnibus; 
inflorescentiis terminalibus axillaribusque, e basi ramosis, cir- 
citer 4 cm longis; fioribus circiter 1.5 cm diametro, calycibus 
infundibuliformibus, 6 mxn longis, 4-lobatis. Fetalis suborbicu- 
laribus, 5 mm diametro, perspicue punctatis. 

A glabrous tree, about 10 m high, the branches and branch- 
lets rather slender, terete, . grayish. Leaves opposite or the 
lower ones subalternate, subcoriaceous, oblong-elliptic to elliptic- 
obovate, rather grayish and of about the same color on both sur- 
faces when dry, 8 to 11 cm long, 3 to 5 cm wide, the base cuneate, 
the apex distinctly acuminate, shining, the upper surface min- 
utely pitted, the lower surface distinctly glandular with minute 
black or nearly black glands; lateral nerves about 7 on each side 
of the midrib, slender, not very prominent, arched-anastomos- 
ing, the reticulations nearly obsolete ; petioles about 3 mm long. 
Inflorescences terminal and in the upper axils branched from the 
base, about 4 cm long, the lower branches usually spreading, 
each branch bearing 3 to 5 flowers, the ultimate branchlets 3 
mm long or less. Flowers white, about 1.5 cm in diameter. 
Calyx funnel-shaped, 6 mm long and wide, the lobes 4, somewhat 
reniform, 3 to 3.5 mm long, the lower 2 mm of the calyx-tube 
forming a short pseudostalk. Petals suborbicular, 5 mm in 
diameter, densely punctate. 

Mindanao, Davao Province, Santa Crux, For. Bur. J7iH0 
Be Mesa, April 29, 1919. In rich soil at low altitudes with the 
local Tagakaolo name tula. 

This species is probably as closely allied to Eugenia horde-mi 
Merr. as to any other described form and may be readily 
recognized by its minutely blaek-puncticulate glandular leaves. 

EUGENIA XIPHOPHYLLA sp. nov. § Jambom . 

Arbor glabra, circiter 4 m alta, ram is ramulisque perspicue 
et acute 4-angulatis; foliis opposite, li neari -lan ceol a tis , cori- 
aceis, in siccitate pallidis, nitidis, usque ad 40 cm longis et 
3 cm latis, utrinque subaequaliter angustatis, basi attenuate, 
nervis numerosis, saltern 40 utrinque, prominentibus ; inflores- 
centiis terminalibus, longi pedicellatis, usque ad 15 cm longis, 
3-floris ; fioribus junioribus circiter 1.5 cm longis, alabastro 
obovoideo. 

A glabrous tree, about 12 m high, the branches and branchlets 
pale, smooth, sharply 4-angled, the sides concave, more or less 
thickened at the nodes, 5 to 8 ram in diameter. Leaves opposite, 
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coriaceous, linear-lanceolate, up to 40 cm in length, 2 to 3 
cm wide., pale and shining when dry, subequally narrowed at 
both ends, base attenuate, apex apparently acuminate, margins 
recurved; lateral nerves at least 40 on each side of the midrib, 
impressed on the upper surface, prominent beneath, somewhat 
spreading, slightly curved, anastomosing with the distinct sub- 
marginal nerve, reticulations obsolete on the upper surface, 
prominent on the lower; petioles stout, reddish-brown, rugose, 
about 5 mm long. Inflorescence terminal, slender, 3-flowered, 
long-peduncled, the inflorescences solitary or in pairs, about 
15 cm long, the peduncles 10 to 12 cm long. Buds obovoid, 
about 1.5 cm long, rounded, narrowed below, dark-brown when 
dry. 

Mindanao, Lanao District, Libas, For . Bur. 2bQ60 Acuna, 
May 29, 1916, locally known as malasugui. 

A most striking species on account of its 4-angled stems; 
its very long, narrow, coriaceous leaves; and its slender, 
elongated, terminal, 3-flowered inflorescences. It is allied to 
Eugenia ramosii C. B. Bob., from which it is distinguished by its 
narrower leaves and longer peduncles. 

EUGENIA ATTENU ATI FOLIA sp. nov. § Syzygium. 

Arbor glabra, circiter 10 m alta, ramis ramulisque brunneis, 
teretibus, vel ramulis obscure 4-angulatis; foliis coriaceis, in 
siccitate pallidis, nitidis, subtus punctatis, glandulis jam oculo 
nudo distinctis, ovato-lanceolatis, usque ad 9 cm longis, basi 
acutis, apice tenuiter caudato-acuminatis, nervis primariis utrin- 
que circiter 8, tenuibus, subtus, distinctis ; inf ructescentiis termi- 
nalibus, corymbosis, 6 ad 9 cm longis, e basi ramosis, ramulis 
sulcatis vel angulatis; fructibus globosis ad obovoideis, usque 
ad 8 mm diametro, sessilibus vel breviter pedicellatis. 

A glabrous tree, about 10 m high, the branches brown or 
reddish-brown, striate, terete, the cortex somewhat stringy, the 
branchlets of the same color, smooth, usually somewhat 4- 
angled. Leaves opposite, coriaceous, ovate-lanceolate, pale and 
shining when dry, 6 to 9 cm long, 2.3 to 3 cm wide, base acute 
or somewhat acuminate, apex slenderly caudate-acuminate, the 
acumen acute, up to 2 cm in length, the lower surface distinctly 
punctate, the glands distinctly visible to the naked eye; primary 
lateral nerves about 8 on each side of the midrib, slender but 
distinct on the lower surface, the reticulations not prominent, 
anastomosing directly with the nearly straight or slightly 
arcuate marginal nerves 2 to 8 mm from the edge of the leaf : 
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petioles 5 to 8 mm long. Infructescences terminal, corymbose, 
branched from the base, 6 to 9 cm long, up to 7 cm wide across 
the nearly flat top, the branches and branchlets usually 4-angled 
or at least sulcate. Fruit obovoid’ to globose, brown when dry, 
smooth, up to 8 mm in diameter, sessile or jointed on very short 
pedicels which are in turn jointed to the usually short branchlets, 
usually but one or at most two on each ultimate branchlet. 

Catanbuanes, Mount Mariguidon, Bur, Sci. 803H Ramos, 
November 26, 1917, in forests near the summit of the mountain. 

This species is well characterized by its prominently punctate, 
slenderly caudate-acuminate leaves. It belongs in the group 
with Eugenia mindorensis C. B. Bob., but differs from that 
species in numerous other points than those just indicated. 

EUGENIA CO NSANGUINEA sp. nov. § Sysyffium* 

Species E . brittonianae C. B. Bob. affinis, differt foliis major- 
ibus, usque ad 12 cm longis, nervis lateralibus magis numerosis, 
utrinque circiter 15, floribus paullo minoribus et omnibus 
breviter pedicellatis. 

A tree, about 8 m high, entirely glabrous, the branches and 
branchlets terete, brown, smooth. Leaves oblong to oblong- 
lanceolate, coriaceous, not punctate, 8 to 12 cm long, 2.5 to 4 
cm wide, apex prominently acuminate, the acumen obtuse, base 
acute, the upper surface dark-brown when dry, slightly shining, 
the lower pale-brown; primary lateral nerves about 15 on each 
side of the midrib, very prominent on the lower surface, irreg- 
ular, nearly straight, anastomosing with the almost equally 
prominent and slightly arcuate marginal nerves 2 to 3 mm from 
the edge of the leaf, the reticulations lax, indistinct; petioles 2 
to 5 mm long. Panicles terminal, usually shortly pedunded, 
about 6 cm long, 6 to 8 cm wide, the lower branches up to 4.5 
cm in length, the branches, branchlets, and pedicels terete or 
nearly so, the pedicels stout, 2 mm long or Jess. Flowers white, 
all shortly pedieelled, in triads on the ultimate branchlets. 
Calyx-tube turbinate, dark-brown when dry, about 4 mm long, 
nearly smooth, terete, narrowed below, the apex with four, 
very short, obscure, broad, rounded lobes. Petals united into 
a calyptra about 3 mm in diameter. Fruits globose, about 12 
mm in diameter, smooth, dark-brown when dry, crowned by the 
short calyx-tube. 

Luzon, Abra Province, Mount Posuey, Bur . Sci 26995 (type) 
mm Ramos, February, 1917, on forested slopes and along small 
streams in forests at medium altitudes. 
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The alliance of this species is manifestly with Eugenia brit- 
toniana C. B. Rob. to which it is indeed closely related. ■ It 
differs in its larger, more-numerously nerved leaves, and in all 
of its flowers being pedicelled. 

EUGENIA DIFFUSA sp. nov. § Syzygivm. 

Arbor glabra, cireiter 15 m alta, ramis et ramulis teretibus, 
tenuibus; foliis oblongo-lanceolatis ad oblongo-obo vatis , usque 
ad 6 cm longis, subcoriaceis, apice breviter obtuse acuminatis, 
basi acutis, supra subolivaceis, subtus pallidioribus, obscuris- 
sime glandulosis, nervis primariis supra obsoletis, subtus ob- 
scuris, tenuibus, densis ; inhorescentiis terminalibus et in axillis 
superioribus, difFusis, cireiter 10 cm longis, ramis ramulisque 
elongatis; floribus 4-meris, sessilibus, in triadibus dispositis; 
calycibus turbinatis, 5 mm longis ; petalis calyptratis. 

A glabrous tree about 15 m high, the branches and branchlets 
slender, terete, brown, the ultimate ones about 1.5 mm in diam- 
eter. Leaves opposite, subeoriaceous, oblong-lanceolate to 
oblong-obovate, 4 to 6 cm long, 1.5 to 2.3 cm wide, the apex 
broadly and obtusely acuminate, base acute, the upper surface 
subolivaceous, smooth, slightly shining, the lower paler, obscure- 
ly glandular, the midrib prominent on both surfaces; lateral 
nerves very slender, obscure on the lower surface, entirely ob- 
solete on the upper surface, densely arranged, the primary ones 
scarcely more distinct than are the secondary ones ; petioles 1 to 
2 mm long. Panicles terminal and in the upper axils, about 10 
cm long, lax, diffuse, the primary branches racemosely arranged, 
2 to 3 cm long, the secondary ones bearing a terminal triad of 
sessile white flowers, the bracteoles none or very minute and 
caducous. Calyx-tube about 5 mm long, turbinate, pale when 
dry, terete, gradually narrowed below, the tip 3 to 3.5 mm 
wide, with four, broad, short, rounded lobes about 1.5 mm wide 
and 0.5 mm long. Petals wholly united into a calyptra about 3 
mm in diameter. Filaments indefinite, slender, 3 to 8 mm long. 

Luzon, Ilocos Norte Province, Burgos, Bur. Set . 27155 Ramos , 
March 14, 1917, in dry forests at low altitudes. 

This strongly marked species falls in the group with Eugenia 
perpallida Merr. and E. pw'va Merr„ but is at once distinguished 
from both in its diffuse panicles and much larger flowers. 

EUGENIA NEEI sp. nov. § Syzygiwn. 

Arbor glabra, cireiter 15 m alta, ramis ramulisque teretibus; 
foliis subcoriaceis, oblongis ad oblongo-ellipticis, usque ad 10 cm 
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longis, baud punciatis, apice distincte acuxmnaiis, basi acutis 
vel decurrento-acuminatis, in siccitate subobvaceis, nitidis, 
nervis primariis utrinque cireiter 20, tenuibus, distinct is, quam 
secondariis vix magis distinctioribus, cireiter margins auasto- 
mosantibus ; paniculis axillaribus, laxis, circitei ^ 0 cm j.ongis , 
fioribus plerumque in triadibus dispositis, sessilibus, cyundia- 
ceis, cireiter 7 mm longis, anguste clavatis, truncatis, deoi. sum 
angustatis petaiis in calyptram unitis. 

A glabrous tree about 15 m. bigb, the branches and faianchlets 
slender, terete, grayish or brownish, the former about 2 mm in 
diameter. Leaves opposite, subcoriaceous, oblong to oblong- 
elliptic, 7 to 10 cm long, 2 to 4 cm wide, subequally narrowed 
to the distinctly acuminate apex and the acute or decurrent- 
acuminate base, not punctate, the tipper surface subolivaceous, 
shining, the lower paler: primary lateral nerves about 20 on 
each side of the midrib, slender but distinct on both surfaces and 
scarcely more prominent than are the secondary ones and the 
reticulations, nearly straight, somewhat ascending, anasto- 
mosing with the slender marginal vein about 1 mm from the 
edge of the leaf; petioles 1 to 1.5 cm long. Panicles axillary, 
lax, rather few-flowered, about 6 cm long, peduncled or branched 
from or near the base, the branches spreading or ascending, 
the lower ones about 3 cm long. Flowers mostly in triads at 
the tips of the ultimate branchlets, sometimes five on a branch- 
let, all sessile, ebracteolate, eylindric, the calyces about 7 mm 
long, brown when dry, gradually narrowed in the lower two- 
.thirds, about 1.8 mm in diameter above, truncate. Petals united 
into a deciduous calyptra about 1.5 mm in diameter. 

' Luzon, Ilocos Norte Province, Burgos, Bur . ScL 27156 Ramos, 
March 5, 1917, in dry forests at low altitudes. 

This species, dedicated to Luis Nee, one of the botanists of 
the Malaspina Expedition, belongs in the group with Eugenia 
chvellata Merr., but is entirely different in its vegetative 
characters as well as in its inflorescences and in its calyx-tubas 
not being abruptly enlarged at the tip. 

EUGENIA RIZALENSJS sp. nov, § Syzygium . 

Frutex vel arbor glabra, ramis ramulisque teretibus, ramulis 
ultimis tenuibus, cireiter 1 mm diametro; Mils elliptico-ovatis, 
in siccitate pallidis, nitidis, subtus punctatis, chartaceis, usque 
ad 4 cm longis, basi acutis, apice obtuse acuminatis, nervis 
primariis utrinque cireiter 12, tenuibus; infructescentxis axillari- 
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bus terminalibusque, brevissimis, paucifloris ; fructibus ampul- 
liformibus, circiter 8 mm longis, in siccitate atris vel 
atro-brunneis, basi acute, breviter pedicellate. 

A glabrous shrub or small tree, the branches and branchlets 
terete, brownish to grayish, the latter very slender, about I 
mm in diameter. Leaves numerous, in general elliptic-ovate, 
2 to 4 cm long, 1 to 2 mm wide, subequally narrowed to the 
acute base and to the obtusely acuminate apex, chartaceous, 
pale, of the same color on both surfaces and shining when dry, 
the lower surface punctate; primary lateral nerves about 12, 
slender, scarcely more distinct than are the secondary nerves 
and reticulations, anastomosing with the equally distinct margi- 
nal nerve about 1 mm from the edge of the leaf ; petioles 2 to 3 
mm long. Infructescences terminal and axillary, excluding the 
fruits 5 mm long or less, depauperate-cymose. Fruits apparent- 
ly dark-purple when fresh, when dry ampulliform, about 8 
mm long, black or very dark-brown, 3 to 4 mm in diameter 
in the middle, narrowed to the acute base, smooth or slightly 
wrinkled, again narrowed above the middle, the apex truncate. 

Luzon, Rizal Province, Mount Susong Dalaga, Bur. Sci . 29280 
Ramos <& Edaho , August 2, 1917, on the forested upper ridges. 

This species is well characterized by its small leaves ; its very 
slender branchlets : its very short, cymose, terminal and axillary 
infructescences, and its ampulliform fruits. It belongs in the 
group with Eugenia claviflora Roxb. 

EUGENIA SIBEROCOLA sp. nov. § Syzygium . 

Fratex vel arbor parva, glabra, ramulis 4-angulatis, tenuibus ; 
foliis coriaceis, anguste oblongis ad oblongo-ellipticis, obtusis 
vel rotundatis, basi cuneatis, 2 ad 4 cm longis, 8 ad 14 mm latis, 
hand punctatis, nervis lateralibus obsoletis; inflorescentiis ter- 
minalibus, pedunculate, usque ad 4 cm longis, multifloris, ra- 
mulls ultimis dichotomis vel trichotomis, fioribus sessilibus, 
calycis 2 ad 2.5 mm longis. 

A glabrous shrub or small tree, up to 4 m high, the branches 
grayish brown, terete, the branchlets somewhat 4-angled, slen- 
der. Leaves coriaceous, narrowly oblong to oblong-elliptic, the 
apex obtuse or rounded, base cuneate, 2 to 4 cm. long, 8 to 14 mm 
wide, the lower surface scarcely punctate, the lateral nerves and 
reticulations obsolete; petioles 1 to 2.5 mm long. Inflores- 
cences terminal and in the uppermost axils, peduncled, 2.5 to 
4 cm long, many-flowered, the ultimate branchlets dichotomous 
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or trichotomous. Flowers sessile, the calyx shallowly toothed, 
wrinkled when dry, reddish brown, 2 to 2.5 mm long, the petals 
suborbicular, 2 mm in diameter, more or less calyptrate. 

Mindanao, Surigao Province, Bur. Sci. 34521 (type), 34722 
Ramos & Pascasio, June 14, 1919, on ridges and along streams 
at the iron deposit on the northeast coast, extending from low 
altitudes to at least 650 meters. 

This species is well characterized by its small, coriaceous, 
nerveless leaves and, although in some respects suggestive of 
Eugenia cagayanensis Merr., it differs radically from the latter 
in its inflorescences and flowers, and is not closely allied to it. 

EUGENIA BERNARDOS sp. nov. 

Arbor glabra, circiter 5 m alta, ramis ramulisque teretibus ; 
foliis oppositis, ovatis ad lanceoiatis, basi latissime rotundatis 
et perspicue cordatis, brevissime petiolatis vel subsessilibus, sur- 
sum angustatis, tenuiter acuminatis, usque ad 13 cm longis, 
eoriaceis, nitidis, in siccitate olivaceis, epunctatis, nervis prima- 
riis utrinque circiter 15, baud prominuiis; infructescentiis ter- 
minalibus, sessilibus vel breviter pedunculatis, cymosis, rhachi* 
bus et ramis circiter 3 cm longis; fructibus ovoideis, in siccitate 
pallidis, circiter 2.5 cm longis. 

A small glabrous tree, about 5 m high, the branches and 
branchlets slender, terete, about 2 mm in diameter, smooth, 
reddish-brown, the younger parts often with somewhat shredded 
cortex. Leaves coriaceous, epunctate, ovate to lanceolate, oppo- 
site, very shortly petioled or subsessile, 9 to 13 cm long, 2.5 to 5.5 
cm wide across the base which is broadly rounded and rather 
prominently cordate, gradually narrowed upward from near the 
base to the slenderly acuminate apex, when dry olivaceous, 
shining; lateral nerves slender, not prominent, rather irregular, 
about 15 on each side of the midrib, anastomosing with the sub- 
equally prominent continuous marginal nerve about 1.5 mm 
from the edge of the leaf; petioles 2 mm. long or less. Infruc- 
tescence terminal, cymose, excluding the rather large fruits 
about 3 cm long, sessile or shortly peduncled. Fruits pink when 
fresh, when dry pale, ovoid, about 2,5 cm long, the pericarp thin, 
coarsely wrinkled, the persistent calyx lobes 4, subreniform, 
about 3 mm wide. 

Luzon, Cagayan Province, Aparri, For. Bur. 27074 Bernardo , 
October 16, 1917, in dense forests, altitude about 15 meters, with 
the local name rmmmmtan. 
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This very characteristic species probably belongs in the group 
with Eugenia zeylanica Wight. It is conspicuously characterized 
by its nearly sessile, broadly rounded, and distinctly cordate- 
leaves, which are gradually narrowed upward from near the base 
to the slenderly acuminate apex, the leaves varying in outline 
from ovate to lanceolate. It is totally different from all the other 
known Philippine species of this very large genus. 

EUGENIA CAPIZENSiS sp. nov. 

Arbor glabra, circiter 10 m alta, ramulis teretibus, circiter 3 
mm diametro ; foliis subcoriaceis, nitidis, vix punctatis, oblongis, 
18 ad 34 cm longis, basi rotundatis et leviter cordatis, apice 
acutis vei leviter acuminatis, nervis utrinque circiter 25, valde 
perspicuis; petiolo circiter 5 mm longo; infructescentiis longi- 
pedunculatis partibus floriferis 5 ad 6 cm longis, ramis inferiori- 
bus usque ad 3 cm longis ; calycis urceolatis, 1 ad 1.5 cm longis, 
circiter 7 mm diametro, truncatis, limbo valde producto. 

A tree about 10 m high, the branches terete, the ultimate 
ones somewhat compressed, grayish or reddish brown, about 3 
mm in diameter. Leaves subcoriaeeous, shining, scarcely punc- 
tate, oblong, 18 to 34 cm long, 7.5 to 11 cm wide, the base 
rounded and slightly cordate, the apex acute to somewhat acu- 
minate; lateral nerves about 25 on each side of the midrib, 
prominent, straight, anastomosing with the equally prominent 
marginal nerves 4 to 6 mm from the edge of the leaf. Petioles 
stout, about 5 mm long. Infructescences long-peduncled, the 
peduncles up to 18 cm in length, the flower-bearing portions 5 to 
6 cm long and wide, the lower branches up to 3 cm in length. 
Calyx after an thesis urceolate, 1 to 1.5 cm long, about 7 mm in 
diameter, truncate, the limb extended 5 to 7 mm above the ovary. 

Panay, Capiz Province, Mount Salibongbong, Bur. Sci. 3558b 
MarteUno & Edano , June 22, 1919, on forested slopes, altitude 
about 500 meters. 

The alliance of this species is apparently with Eugenia ur da- 
net ensis Elm. and E . caudatifolia Merr. It differs from the 
former in its much larger leaves and flowers and its elongated 
peduncles, and from the latter in its less-acuminate, fewer- 
nerved leaves and apparently larger flowers. 

EUGENIA CARDIOPHYLLA sp. nov. 

Arbor parva, glabra, ramis ramulisque teretibus, crassis, cir- 
citer 5 mm diametro. Foliis oppositis, crasse coriaceis, brevis- 
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sime petiolatis, ovatis ad late ovatis usque ad 14 cm longis, basi 
latissime rotundatis et leviter eordatis apice fereviter acuminatis, 
in siccitate pallidis, utrinque concoloribus, nitidis, egiandulosis; 
nervis primariis utrinque circiter 15, distinctis, cum lateralifaus 
conjunctis; inflorescentiis terminalibus, corymboso-puniculatis, 
5 ad 8 cm longis, sessilibus, basi ramosis, ram is ramulisque 
crassis, brevibus ; fructibus sessilibus, ad apices ramulorum con- 
fertis, leviter urceolatis, junioribus circiter 7 mm longis, 

A glabrous tree, about 4 m high, the branches and branchlets 
terete, rather stout, about 5 mm in diameter, brownish, nearly 
smooth when dry. Leaves ovate to broadly ovate, thickly co- 
riaceous, eglandular, 10 to 14 cm long, 6 to 9 cm wide, rather pale, 
shining and of the same color on both surfaces when dry, the 
base very broadly rounded and slightly cordate, apex shortly 
acuminate; lateral nerves about 15 on each side of the midrib, 
about equally distinct on both surfaces, nearly straight, spread- 
ing, anastomosing with the equally- distinct marginal nerves 3 to 
5 mm from the edge of the leaf, the reticulations very obscure : 
petioles stout, reddish-brown, 2 mm long or less. Inflorescences 
terminal, stout, 5 to 8 cm long, sessile, branched from the base, 
corymbose-paniculate, the branches stout, the primary ones 2.5 
to 3.5 cm long, brown, rugose, about 4 mm in diameter, the 
ultimate branchlets usually in threes, about 1 cm long, stout, 
compressed, the flowers all sessile and crowded at the tips of 
the branchlets, three to nine on each branchlet. Young fruits 
somewhat urceolate, cylindric, slightly wrinkled when dry, about 
7 mm long, crowned by the four short calyx-lobes. 

Mindanao, Bukidnon Subprovince, Malantog, For Bur . 265H 
Kola, April 17, 1917, in the margins of forests, altitude about 
600 meters. 

This species does not appear to be very closely allied to any 
previously described Philippine form. It is well characteriased 
by its thickly coriaceous, subsessile, heart-shaped leaves, and 
its stout, terminal inflorescences, the sessile flowers being 
crowded on the ultimate branchlets. 

EUGENIA MARTEUNOII sp. nov. 

Arbor parva, glabra, ramulis teretibus, 2 ad 3 mm diametro ; 
foliis sessilibus, coriaceis, supra nitidissimis, oblongis ad obiongo- 
ellipticis, subtus minute punctatis, 6 acl 10 cm longis, apice obtu- • 
sis vel late acuminatis, basi late rotundatis et distincte eordatis, 
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nervis utrinque circiter 18, tenuibus; infructescentiis termi- 
nalibus, basi ramosis, 8 ad 4.5 cm longis, horibus sessilibus, 
calycis urceolatis, circiter 1.5 cm longis, limbo producto 5 ad 
8 mm longo, leviter 4-lobato. 

A small glabrous tree, the branches and branchlets terete, the 
latter 2 to 3 mm in diameter. Leaves sessile, oblong to oblong- 
elliptic, coriaceous, the upper surface strongly shining, the 
lower surface rather dull and minutely punctate, 6 to 10 cm long, 

3 to 5 cm wide, the apex obtuse or broadly and obtusely acu- 
minate, the base broadly rounded and distinctly cordate; lateral 
nerves slender, about 18 on each side of the midrib, straight, 
anastomosing with the equally distinct marginal nerves 1 to 2 
mm from the edge of the leaf. Infructescences terminal, 
branched from the base, 3 to 4.5 cm long, the branches rather 
stout, 4-angled, dowers sessile, the calyx after anthesis urceolate, 
about 1.5 cm long, the throat about 8 mm in diameter, the limb 
produced 5 to 8 mm, shallowly 4-lobed. 

Panay, Capiz Province, Mount Salibongbong, Bur. Sci 35630 
Martelino & Edano, June 19, 1919, in forests at the summit of 
the mountain, altitude about 650 meters. 

A species well characterized by its terete branchlets; its 
sessile, cordate, strongly shining leaves; its terminal inflores- 
cences ; and its elongated calyx-tubes. The rim 'of the calyx-tube 
is extended above the ovary for a distance o ; f from 5 to 8 mm. 
This species does not appear to be closely allied to any pre- 
viously described’ form, although in some respects an alliance 
with Eugenia ilocam Merr. is indicated. 

EUGENIA PASCASIOIi sp. nov. 

Frutex glaber, ramulis tenuibus, teretibus; foliis coriaceis, 
oblongis ad oblongo-lanceolatis, 12 ad 16 cm longis, basi acutis, 
apice caudato-acuminatis, nitidis, baud punctatis, nervis utrin- 
que circiter 15, indistinctis, reticulis obscuris vel obsoletis; in- 
florescentiis terminalibus, breviter pedunculatis, 4 cm longis, 
ramulis brevibus, ad nodis valde eonstrictis, calycis tubo oblongo, 
7 ad 8 mm longo, 3.5 mm diametro, subtruncato. 

A glabrous shrub, the branchlets rather slender, terete. 
Leaves coriaceous, oblong to oblong-lanceolate, 12 to 16 cm 
long, 3 to 4.5 cm wide, the base acute, the apex slenderly caudate- 
acuminate,, the upper surface dark olivaceous, shining, the lower 
paler, not glandular-punctate; lateral nerves slender, indistinct, 
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about 15 on each side of the midrib, anastomosing with the 
equally indistinct marginal nerves 2 to 3 mm from the edge of 
the leaf, the reticulations obscure or obsolete; petioles 7 to 10 mm 
long. Inflorescences terminal, shortly peduncled, about 4 cm 
long, the few branches and the branchlets greatly constricted 
at the nodes, 4 to 8 mm in length, the pedicels Very short. 
Calyx-tube oblong, brown when dry, 7 to 8 mm long, about 3,5 
mm in diameter, truncate or obscurely toothed, narrowed below 
to the blunt base. 

Bugas Grande, Bur. Sci. 35057 Ramos & Pascasio , June 11, 
1919, in dry forests at low altitudes. 

The alliance of this characteristic species is not entirely clear 
although in some respects it is suggestive of Eugenia dura Men*. ; 
it is, however, very distinct from that species. 



DESCRIPTIONS OF NEW PHILIPPINE WASPS OF THE 
SUBFAMILY PSENINZE 


By S. A. Rohweb 

Forest Insects, Bureau of Entomology, Washington , D. C. 

The present paper is based on material in the collection of 
the United States National Museum, and on that forwarded to 
the author by C. F. Baker from Los Banos, Philippine Islands. 
The types of all the new species and most of the specimens are 
in the National Museum. 

Genus DIODONTUS Curtis 

The scope of the genus Diodontus is here enlarged to include 
species which belong to the group Psenulus Kohl and new 
species which differ in both thoracic and venational characters 
from typical members of the genus. Many of the species from 
the Philippine Islands differ from typical members of the genus 
in having the first recurrent interstitial with or antefurcal 
to the first intercubitus. One of the new species, Diodontus 
sew tatus, differs from all other members of the genus known 
to the author, in having the parapsidal furrows strong and 
complete. At first sight these two groups seem to be worthy 
of generic rank, but there is some variation in the position 
occupied by the first recurrent, and in some species the parapsidal 
furrows are present anteriorly. For this reason, and because 
it seems likely that more collecting, in this and other tropical 
regions, will reveal still other specific aggregates showing 
diversity in structure, it has been deemed advisable to enlarge, 
rather than restrict, the generic, concept. By this, however, the 
author does not wish to be understood that he would imply that 
the Philippine species are closely allied to the Nearctic species. 
It is his belief that future investigations will demonstrate the 
desirability of naming, at least as subgenera, such specific 
groups. 1 

1 For a discussion of the genotype of Diodontus see Proc. U. S. Nat. Mus. 
40 ( 1915 ) 243 . 
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4 Key to the Philippine species of Diodontus Curtis , 

1. Abdomen black or with reddish spots only on second tergite 2. 

Abdomen reddish except sometimes the petiole 4. 

2. Scutellum yellow; no tubercles on frons near the top of the eyes; 

four anterior femora yellow. D. xantliognatlms (Rob war). 

Scutellum black; a prominent tubercle on frons near the top of the 
eyes; four anterior femora black except the apices 3, 

3. Posterior surface of propodeum rugulose; pronotum and metanotum 

marked with yellow D. tubercnlifrons sp. nov. 

Posterior surface of propodeum coarsely reticulate; pronotum and 
metanotum black D. rnaurus sp, nov. 

4. Parapsidal furrows strong, extending to scutellum; petiole black. 

D. scutatus sp. nov. 


Parapsidal furrows weak, wanting posteriorly 5. 

5. Thorax except tubercles black , 6. 

Thorax largely yellow 7. 


6. Petiole concolorous with gaster; area outside lateral ocelli depressed. 

D. philippinensis sp. nov. 

Petiole black; area around ocelli not depressed.... D. basilanensis sp. nov. 

7. Frons, near the top of the eye, with a low tubercle; scutum with large 

punctures D. bakeri sp. nov. 

Frons without tubercles; scutum practically ixnpunctate 8. 

8. Face with a transverse ridge just below antennae; large species. 

D. ajax sp. nov. 

Face without a transverse ridge .v 9. 

9. Apical margin of clypeus slightly produced and exnarginate so as to 

appear bidentate; scutum mostly yellow; first recurrent and first 
intercubitus interstitial B. luzoueusis sp. nov. 

Apical margin of clypeus truncate, not bidentate; scutum largely black; 

first recurrent interstitial 10. 

10. Frons shining, with a few aciculations ; first recurrent in the first cu- 
bital; flagellum much thickened apically. X). lutcopictes sp. nov, 

Frons subopaque, coriaceous; first recurrent in the second cubital; 
flagellum not much thickened apically D. multipictus sp. nov. 

An Parapsidal furrows complete to scutellum . 

Diodontus scutatus sp. nov. 

In the complete parapsidal furrows and the venation of the 
anterior wings, this species differs from the typical members 
of this genus. 

F emale. — Length, 7 millimeters. Clypeus flat, shining, sparse- 
ly punctured basally, the apical margin straight, with three 
small median teeth and a small lateral tooth; face opaque, 
finely granular; a median, free-edged, truncate process above 
the middle of the face connecting with the lower margin 
of the very prominent ventral portion of the frontal carina; 
frons, vertex, and posterior orbits smooth, shining; no tuber- 
cles on the frons; a broad, shallow U-shaped depression 
partially surrounding the ocellar area; ocelli in an equilateral 
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triangle; the postocellar line subequal to the ocellocular line; 
scape of normal length, the outer margin slightly curved; 
iiagelluni subclavate, the first joint one-sixth longer than the 
second; thorax smooth, shining; pronotum rounded, not carinate, 
the lateral angles rounded ; parapsidal furrows strong, complete 
to scutellum, parallel for most of their length; propodeal 
enclosure nearly transverse, with many rugse ; posterior surface 
of the propodeum with a strong median sulcus of uniform 
width; sides and dorsal aspect of propodeum separated by a 
curved, finely crenulate furrow ; abdomen smooth, shining ; 
postpetiole not sharply defined; petiole cylindrical; strongly 
curved basally, extending slightly beyond the middle of the 
posterior femur; posterior femur slightly produced at the base 
beneath; posterior tibia sharply thickening apically, at the base 
with a number of short close spines; longer calcarium of the 
posterior tibia strongly curved, subequal in length to the 
posterior basitarsus; first and third cubital cells each receiving 
a recurrent vein, the first near the apex, the second at the basal 
third ; second cubital cell trapezoidal in outline ; third intercubitus 
oblique ; venation of hind wings normal. Head black ; mandibles, 
except apices and palpi, yellow; scape yellow; flagellum 
ferruginous, the apical joints piceous; thorax yellow; pronotum 
anteriorly, a median spot on the scutum, inclosure and median 
sulcus of propodeum, mesepimeron, a line beneath wings, and 
a small spot at apex of propodeum black; legs yellow, the 
posterior femora and tibiae ferruginous; abdomen, except the 
black petiole, red. Wings hyaline, iridescent ; venation yellowish. 
Face, clypeus, sides of frons, and posterior orbits with silvery 
pubescence, thorax with sparse gray hair. 

Male. — Length, 7 millimeters. Clypeus slightly convex, the 
apical margin rounded with two minute median teeth; facial 
prominence broader than in female, extending the width of the 
face ; posterior orbits very narrow, broader below ; scape short, 
straight; flagellum moniliform; posterior surface of propodeum 
obliquely rugulose, the median sulcus feebly foveolate ; posterior 
femur and tibia normal. Black; mandibles except apices, 
palpi, scape, posterior margin of pronotum, tubercles, tegulae, 
anterior margin of the scutum and a projection posteriorly 
above wings, a median quadrate posterior spot on the scutum, 
prepectus, spot below wings, scutellum, metanotum, propodeum 
except a transverse basal and apical spot and median sulcus 
yellow; flagellum piceous, the basal segments ferruginous 
beneath. 
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Except where mentioned the male agrees with the female. 

Type locality . — Los Banos, Laguna,, Luzon. Described from 
one female type and one male allotype from Los Banos and from 
a female paratype from Mount Maquiling. All received from 
C. F. Baker. 

Type, — Catalogue No. 22838, United States National Museum. 

A single male from Puerto Princesa, Palawan, received 
from C. F. Baker after the above was written, differs from 
the allotype in lacking some of the yellow markings. It is 
labeled as variety A and is not considered as part of the type 
material. The color of this specimen is as follows: Black; 
mandibles, except apices, scape, dorsal margin of pronotura, 
tubercles, tegulse, a spot above and one below, scutellum, meta- 
notum, two small, elongate spots on posterior surface of 
propodeum yellow ; flagellum piceous, yellow below ; legs 
yellow, bases of four anterior femora brownish, hind legs 
below trochanters brownish; abdomen reddish, petiole and 
postpetiole black ; wings hyaline, venation pale brown. 

B. Parapsidal furrows wanting , or at most only present anteriorly. 

1. Second and third cubital cells each receiving a recurrent , or the first 
recurrent interstitial with the first inter cubitus, 
a. Abdomen and most of body black. 

Biodontus xanthognathus (Rohwer). 

Males and females of this species were taken at Los Banos 
and on Mount Maquiling, Luzon, and at Puerto Princesa, 
Palawan; a male was taken at Dapitan, Mindanao. All received 
from C. F. Baker. 

Female . — Length, 6 millimeters. Facial carina almost obso- 
lete; median teeth of clypeus more distinct than in male; 
antennae subclavate, the third joint slightly longer than the 
fourth; posterior surface of propodeum smooth shining, median 
sulcus poorly defined; pygidial area not defined; posterior 
tarsi piceous; second tergite with two reddish spots which 
vary in size. Otherwise agrees well with male. 

There is some variation in the color of the four anterior 
femora, as in two males they are piceous to near the apex. 

b . Abdomen reddish, thorax yellow marked with black. 

Biodontus bakeri sp. nov. 

This species may be separated from. Psenulus interstitialis 
Cameron by the triangular, not transverse, inclosed area on 
the propodeum, and by the different clypeus. 
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Female. — Length, 9 millimeters. Clypeus flat, closely, finely 
punctured, the apical margin with two triangular median teeth ; 
face sculptured like the clypeus, without a transverse carina; 
frontal carina complete from anterior ocellus, very prominent 
between the antennae ; f rons, vertex, and posterior orbits shining ; 
on the frons near the top of the eye margin is an elongate 
tubercle, the dorsal margin of which is tangent to a line 
touching the lower margin of anterior ocellus; postocellar 
line one-fourth shorter than the oeellocular line; scape nearly 
straight ; flagellum thickening apically, the third joint distinctly 
longer than the second ; anterior margin of the pronotum feebly 
carinate, the lateral angles rounded; mesoscutum with sparse, 
rather large punctures; parapsidal furrows weak, about one- 
third the length of the scutum; seutellum and metanotum 
impunetate; mesopleura and sides of propodeum anteriorly 
shining, impunetate ; inclosed area of propodeum broadly 
triangular, with strong longitudinal carinse, defined posteriorly 
by a smooth area; posterior surface and sides of propodeum 
posteriorly finely transversely striate-reticulate, the posterior 
surface with a median sulcus; abdomen smooth, shining; 
postpetiole rather sharply defined anteriorly; petiole cylindrical, 
curved, as long as posterior leg to apical third of femur; 
pygidial area not defined ; venation typical except that the first 
recurrent is interstitial with the first intercubitus; second 
cubital cell trapezoidal in outline; third intercubitus sharply 
angulate above the middle. Head black; mandibles, except 
apices, yellow; scape and pedicellum yellow, flagellum piceous, 
ferruginous beneath; thorax yellow; pronotum anteriorly, three 
spots on the scutum (the median one the largest) , mesosternum 
medially, spot, on raesepistemum, posterior margin of rnesepi- 
sternum, mesepimeron, metapleura, Inclosed area and median 
sulcus of propodeum black; legs yellow, posterior trochanters, 
bases of posterior femora and posterior tarsi piceous; abdomen 
reddish. Wings hyaline, iridescent; venation dark brown. 
Face, clypeus, and thorax with sparse golden pubescence. 

Type locality . — Mount Maquiling, Laguna, Luzon. Described 
from one female from Mount Maquiling (type) and one female 
from Los Banos, Luzon. Collected by C. F. Baker, for whom 
the species is named. 

Type . — Catalogue No. 22839, United States National Museum. 
Diodontus luzonensis sp. nov. 

This species closely resembles Diodontm bakeri but may be 
easily differentiated from that species by the impunetate scutum 
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and the absence of tubercles on fi'ons near the top of inner eye 
margin. 

Female. — Length, 8 millimeters. Clypeus gently convex, the 
surface finely punctured; apical margin with two obscure 
median teeth; face sculptured like the clypeus, without; a trans- 
verse carina; a strong, blunt, ridgelike tubercle between bases 
of antenna; ; frontal carina weak but complete; ferns, vertex, 
and posterior orbits smooth, shining; postocellar line slightly 
shorter than ocellocular line; scape gently curved; antenna' 
subclavate; third joint one-third longer than fourth; pronotum 
subcarinate anteriorly, the lateral angles rounded; mesoseutum, 
scutellum, metanotum, and mesepisternum smooth, shining; 
parapsidal furrows weak, about one-third the length of scutum : 
inclosed area of propodeum broadly triangular, longitudinally 
rugose; posterior surface and sides of propodeum finely obliquely 
rflgulose ; posterior surface with a median sulcus; abdomen 
smooth, shining; postpetiole nodose; petiole curved, cylindrical, 
and as long as the posterior legs to near apices of femur; 
pygidial area obsolete; venation typical, except for the inter- 
stitial first recurrent and first intercubitus ; second cubital cell 
trapezoidal; third intercubitus strongly angulate above middle. 
Head black; mandibles, except apices, and palpi yellow; scape 
and pedicellum yellow, flagellum piceous, ferruginous beneath; 
thorax yellow; a median spot on scutum, a small spot before 
tubercle, a spot below each tegula, mesepimeron, a spot before, 
inclosed area of propodeum and sulcus of posterior surface black ; 
legs yellow, the posterior pair red below trochanters; abdomen 
red. Wings hyaline, iridescent; venation dark brown. Face, 
clypeus, inner margins of eyes to vertex and posterior orbits 
with dense, silvery or slightly yellowish pubescence; thorax 
with sparse, gray hair. 

In the paratype there is a small black spot on the side of the 
mesoseutum. 

Type locality .— Los Banos, Laguna, Luzon. Described from 
two females forwarded by C. F. Baker. 

Type. Catalogue No. 22840, United States National Museum. 
Diodontus multipictus sp* nov. 

Allied to Diodontus luteopietus, but can be distinguished by 
the characters used In the preceding’ key. 

Female * Length, 8.5 millimeters. Clypeus flat, the apical 
margin narrowly depressed and truncate; face without a 
transverse carina; frontal carina strong, especially prominent 
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below; irons and vertex coriaceous with a tendency to rugulos- 
ity just above the antennae ; occiput smooth; lateral ocelli in 
distinct pits ; postocellar line distinctly shorter than the o cello c- 
ular line; antennae rater short, scarcely thickening apicaiiy, 
the third joint distinctly longer than the fourth; anterior 
dorsal margin of pronotum carinate, not dentate laterally; 
scutum polished, with well-separated punctures, parapsidal 
furrows not indicated; scutellum and metanotum with only 
setigerous punctures; base of propodeum with a triangularly 
shaped, depressed area which is crossed by about twelve rugee; 
the median sulcus distinct, deep; posterior surface of the 
propodeum coriaceous; mesepisternum polished, with only 
setigerous punctures, sutures not foveolate; petiole cylindrical, 
curved, almost as long as hind trochanter and femur; longer 
calcarium of hind tibia shorter than hind basitarsus; first 
recurrent received by the second cubital near the base; second 
recurrent received well within the third cubital cell Black, 
with abundant yellow marks; flagellum testaceous.; mandibles, 
scape, pronotum dorsally, tubercles, tegulse, large spot on 
mesepisternum, spot below hind wings, scutum except three 
broad lines, scutellum, metanotum, propodeum except basal 
depressed area and median line yellow; legs yellow, hind 
femora, tibiae, and tarsi testaceous ; petiole yellow at base, black 
apicaiiy; gaster reddish; body sparsely clothed with silvery hair; 
wings clear hyaline; venation testaceous. 

Type locality . — Mount Banahao, Luzon. Described from one 
female received from C. F. Baker. 

Type . — Catalogue No. 22841, United States National Museum. 

2. First and third cubital cells each receiving a recurrent vein, 
c. Body almost entirely black. 

Biodontus tuberculifrons sp. nov. 

Female . — Length, 8.5 millimeters. Clypeus hat, with sepa- 
rate, distinct punctures, the apical margin straight, with two 
median teeth; face sculptured like the clypeus; facial protu- 
berance nearly as wide as face, rounded laterally and emarginate 
medially where the strong frontal carina joins it; frontal 
Carina from anterior ocellus to between bases of antennae weak : 
frons, vertex, and posterior orbits smooth, shining, very sparsely 
punctured; intraocellar area strongly raised, punctures distinct: 
ocelli in an equilateral triangle, postocellar line subequal with 
the ocellocular line; on the frons opposite the top of the eye 
is an elongate convex tubercle; scape rather short, the outer 
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margin slightly curved; flagellum stout, subclavate, the first joint 
slightly longer than the second; pronotum carinate anteriorly, 
rounded laterally; mesoscutum shining, with sparse, poorly- 
denned punctures which are smaller arid denser anteriorly: 
parapsidal furrows weak, indicated for about half the length 
of the scutum; scutellum and metanotum with separate distinct 
punctures; mesopleura, metapleura, and sides of propodeum 
anteriorly, smooth, shining; episternaull poorly defined; inclosed 
area of propodeum broadly triangular, with a few ruga;, the 
median ones more prominent; posterior surface of propodeum 
transversely rugulose, the sides posteriorly finely reticulate; 
legs robust ; longer calcarium of posterior tibia nearly as long as 
hind basitarsus; abdomen smooth, shining; petiole cylindrical, 
curved, about the same length, as the hind femur; pygidial area 
defined by carinae, very long and narrow, the curing nearly 
parallel; first and third cubital cells each receiving a recurrent 
vein; second cubital cell narrower above because of the oblique 
first intercubitus ; venation of hind wings normal. Black; man- 
dibles except apices, palpi, scape, flagellum beneath except apices, 
pronotum posteriorly, tubercles, tegulae, two spots on scutum 
posteriorly, metanotum, four anterior legs below apical third 
of femora, posterior femora beneath apically, posterior tibia* 
except a black median band and posterior basitarsi yellow ; face 
and clypeus with silvery pubescence; vertex and thorax with 
sparse hair. Wings hyaline, iridescent; venation black. 

The paratypes indicate that the line on the metanotum may 
be interrupted. 

Type locality . — Los Banos, Laguna, Luzon. Described from 
two females (one type) from Los Banos, and from one female 
from Mount Banahao, All specimens received from 0. F. 
Baker. 

T ype . — Catalogue No. 22842, United States National Museum. 
Dxodontus maimis sp. nov. 

This species is allied to Diodontus tubercvMfrons Rohwer, 
but besides the characters given in the preceding key it may be 
distinguished from that species by the black hind legs. 

Male , — Length, 7 millimeters. Clypeus convex medially, the 
apical margin with two obtuse teeth, which are separated by a 
U-shaped emargination ; clypeus and face with distinct, separate 
punctures ; frontal carina weak dorsally, very prominent between 
bases of antennae to the transverse facial carina ; transverse fa- 
cial carina nearly complete to eye margins where it joins a raised 
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line which follows the eye margins ; frons and vertex shining and 
sparsely punctured; on the frons near the top of the eye is an 
elongate, shining tubercle ; intraocellar area and behind a narrow 
curved depressed line; postocellar line slightly longer than the 
ocelloeular line ; antennae submonilifonn, the third joint slightly 
longer than the fourth; anterior dorsal margin of the pronotum 
carinate and feebly dentate laterally ; scutum shining, with well- 
separated, distinct punctures; parapsidal furrows present ante- 
riorly; sciiteHum and metanotum punctured like the scutum; 
propodeum coarsely reticulate, the median impressed line of 
uniform width; mesopleura shining, almost impunctate, the 
sutures feebly foveolate; longer calcarium of the posterior tibia 
shorter than the hind basitarsus; petiole cylindrical, fully as 
long as hind trochanter and femur; abdomen shining; first 
recurrent joining first .cubital well before the apex. Black; 
mandibles except apices, spot on tubercles, scape beneath, and 
four anterior tibiae and tarsi yellow ; rather sparsely clothed with 
silvery hair; wings hyaline, iridescent; venation black. 

Type locality. — Mount Maquiling. Laguna, Luzon. Described 
from one male received from C. F. Baker. 

Type. — Catalogue No. 22843, United States National Museum. 

d. Abdomen reddish, thorax black without yellow markings . 
Diodontns pMIippinensis sp. nov. 

Judging from the description this species resembles Psen rufi~ 
ventris Cameron, but may be separated from that species by the 
different sculpture on the front, different propodeum, and 
shorter petiole. 

Female. — Length, 8 millimeters. Clypeus convex, the apical 
margin truncate, the surface irregularly punctured; face finely 
punctured; a strong carina, between the bases of antennae, 
extends ventrally until it unites with the complete transverse 
facial carina, and dorsally to the anterior ocellus (not so prom- 
inent above the antenna*) ; frons, vertex, and posterior orbits 
smooth, shining; between ocelli and eye an elongate raised area; 
postocellar line slightly shorter than the ocelloeular line ; antennas 
slightly thickening apicaliy, scape curved, the third joint slightly 
longer than the fourth; pronotum carinate anteriorly, anterior 
lateral angles sharp; mesoscutum with sparse, small punctures.; 
parapsidal furrows weak, extending about half the length of the 
scutum.; mesepisternum smooth, shining; scutellum sculptured 
like the scutum; inclosed area, on propodeum broadly triangular, 
sharply defined posteriorly by a carina and with longitudinal 
rugse; sides and posterior surface reticulate, posterior surface 
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with, a median carina; postpetiole not nodose; petiole cylindrical, 
as long' as the posterior leg to apex of femur ; abdomen, smooth, 
shining; pygidial area obsolete; first recurrent received near 
apex of first cubital cell; second cubital cel! narrowed’ above; 
second recurrent received in the third cubital cell at a little 
greater distance from the second transverse cubitus than the first 
recurrent is from the first transverse cubitus; venation of hind 
wings, typical. Black; mandibles except apices, first three seg- 
ments of flagellum, tegulse, tubercles yellow; legs and abdomen 
reddish; flagellum piceous, yellowish beneath; face, clvpeus, and 
thorax (more sparsely) clothed with silvery pubescence. Wings 
hyaline, iridescent; venation brown. 

Type locality . — Los Banos, Laguna, Luzon. Described from 
two females (one type) forwarded by C. V, Baker. A para- 
type from Lamao, Bataan, Luzon, also from 0. V. Piper. 

Type . — Catalogue No. 22844. United States National Museum. 

In the position of the first recurrent this species is not typical 
of the genus Diodontus. 

Biodontus basilanensis sp. nov. 

Allied to Diodontm pMlippimnms, but can be readily sepa- 
rated by the characters given in the preceding key. 

Female . — Length, 8 millimeters. Clypeus convex, the apical 
margin with a depressed area medially which is nearly truncate; 
frontal carina strong, terminating ventrally in a transverse 
ridge; seen from in front this ridge is slightly produced, and 
then emarginate, medially; antennae long, slender, but slightly 
thicker apically, the third joint about one-fifth longer than the 
fourth; irons flat; no depression around the ocelli; postocellar 
line only a little longer than ocelloculav line; anterior dorsal 
margin of pronotum with a distinct carina, not dentate laterally ; 
scutum, shining, with only setigerous punctures, parapsidal fur- 
rows present on anterior half; seutellum shining, almost without 
sculpture; metanotum with dense hair; base of propodeum with 
a depressed area which is crossed by about twelve ruga?,; rest, of 
propodeum, except polished areas at the sides basaliy, reticulate- 
coriaceous, the reticulations more pronounced posteriorly; 
mesepisternum smooth, with setigerous punctures, the sulci not 
■foveolate; four anterior femora rather robust; longer calearium 
of hind tibia subequal in length to the hind basi. tarsus ; petiole 
cylindrical, strongly curved, its length about, equal to that of 
the hind femur; first recurrent slightly before the first inter- 
cubitus; second recurrent joining the third cubital at a distance 
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half the length of the second intercubitus from its base. Black ; 
mandibles, scape, flagellum beneath, tegulae, tubercles, and legs 
beyond eoxse testaceous; gaster reddish; head and thorax with 
long silvery hair which is especially dense on the propodeum; 
wings hyaline, iridescent; venation testaceous. 

Type locality. — Basilan. One female from C. F. Baker. 

Type . — Catalogue No. 22845, United States National Museum. 

e. Abdomen reddish, thorax black with yellow markings. 

Biodontus lutecpictus sp. nov. 

Of the described oriental species this species seems to be 
more closely allied to Psen pulcherrinms Bingham, but the color, 
sculpture, and venation are decidedly different from that species. 

Female . — Length, 9.5 millimeters. Clypeus very slightly con- 
vex, shining, sparsely punctured, the apical margin rounded; 
face more closely punctured than the clypeus ; a strong median 
carina, between the bases of the antennas, ends well above the 
middle of the face,- as a short transverse carina, and extends 
dorsaily to the anterior ocellus; frons, vertex, and posterior 
orbits smooth and shining; intraocellar area raised; ocelli in an 
equilateral triangle, the anterior ocellus the largest; postocellar 
line subequal to the ocellocular line; scape short, straight; flagel- 
lum subclavate, first joint one-fourth longer than second, the 
second and third subequal ; pronotum carinate anteriorly, 
rounded laterally; scutum with sparse, poorly defined punctures; 
parapsidal furrows weak, indicated on the anterior fourth; 
scutellum, metanotum, mesosternum, mesopleura, metapleura, 
and sides of propodeum anteriorly smooth, shining, impunctate; 
inclosed area of the propodeum broadly triangular, prolonged 
as a sulcus to the apex of the segment, the basal portion with a 
few prominent rugae ; posterior surface and sides of propodeum 
posteriorly transversely rugulo&e ; abdomen smooth, shining; 
postpetiole not sharply defined; petiole cylindrical, slightly 
longer than the posterior legs to apices of femora ; pygidial area 
not defined ; first and third cubital cells each receiving a recur- 
rent vein ; second cubital cell nearly quadrate ; third intercubitus 
strongly curved; venation of the hind wings normal. Black; 
mandibles except apices, palpi, scape, pedicellum, flagellum 
beneath, pronotum posteriorly, tubercles, tegulag, a line above, 
two spots below, two spots on scutum (broader behind) , scutel- 
lum, postcutellum, spot beneath each posterior wing, posterior 
surface of propodeum except a median line, legs except the 
posterior femora above and beneath, and the posterior tarsi 
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yellow; abdomen ferruginous, except petiole and spots on the 
third and fourth tergites and sternites which a re piceous. 
Wings hyaline, iridescent; venation pale brown. Face, clypcus. 
Irons, and thorax (sparsely) with yellowish pubescence. 

Type locality. — Luzon. Described from two .females from 
C. P, Baker. The type from Mount Maquiling, the p.u'uiype 
from Mount Limay. 

Type . — Catalogue No. 22849, United States National Museum. 

The venation of the anterior wings is not typical of this 
genus. 

Biodontus ajax sp. nov. 

The large size and transverse ridge across the face will readily 
distinguish this species from its allies. 

Female. — Length, 12 millimeters. Labruni broadly urcuatoly 
emarginate apieally and with a fringe of hair; eiypous convex, 
with separate, distinct punctures, the apical margin with two 
small teeth; frontal carina prominent and sharp, terminating 
ventrally in a transverse ridge which does not quite reach the 
eye margin; irons and vertex shining, with small sparse punc- 
tures; no tubercles on frons; ocelli in a low triangle; the post- 
ocellar line subequal with the ocellocular line; flagellum only 
slightly thickened apieally, the first joint somewhat longer than 
the second; pronotum sharply carinate anteriorly but not 
toothed; scutum shining, with small, well-separated punctures, 
parapsidal furrows present anteriorly; scutum in front of scutol- 
lum strongly foveolate; scutelium and metanotum smooth, 
impunctate; mesopleura smooth, polished, the posterior aspect 
finely aciculate, dorsal aspect with a transverse area which hay 
twelve longitudinal cute; median sulcus of posterior surface 
strong and of uniform width; legs rather hairy; longer spur of 
hind tibia as long as the basitarsus, strongly angled basad of 
middle; petiole cylindrical, without carina;, nearly as long as 
hind trochanter and femur; abdomen polished; first recurrent 
before the first intercubitus by a distance as great as the second 
abscissa of radius, the second recurrent the same distance beyond 
the second intercubitus; third intercubitus forming a right 
angle with the cubitus for a short distance only, then strong- 
curving inward to the radius so that the third cubital is 
one-fourth longer on the cubitus. Head black; a yellow spot 
on mandibles; antennae black, scape, pedicellum, and most of 
flagellum beneath yellowish ; thorax black with the following 
yellow marks; Top of pronotum, tegulae, scutum except a large 
median and a small lateral spot, scutelium, metanotum, two large 
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spots on posterior and lateral surfaces of propodeum, top of 
mesepisternum ; legs yellow, posterior femora and tibise above 
black; bind tarsi brownish; abdomen reddish, base of petiole yel- 
low, its apex blackish; wings hyaline, iridescent; venation dark 
brown. 

Type locality . — -Mount Maquiling, Laguna, Luzon. Described 
from one female received from C. F. Baker. * 

Type, — Catalogue No. 22847, United States National Museum. 

Genus ESE3£ Latreille 

The three Philippine species of Pseninse, which have the ner- 
vellus reclivate and postfurcal, belong to the subgenus Mimesa 
Schuckard and may be distinguished by the following synopsis : 

1. Propodeal enclosure with a -deep, narrow median sulcus; legs blow coxse 

rufous P. politiventris sp. nov. 

Propodeal enclosure without a distinct median sulcus 2. 

2. Face and clypeus with silvery pubescence; legs and abdomen black. 

P. melanosqma sp. nov. 

Face and clypeus with golden pubescence; anterior legs below coxae, and 
posterior legs in part yellowish ferruginous; abdomen with ferrugi- 
nous spots P. aureohirta sp. nov. 

Pseii (Mimesa) politiventris sp. nov. 

Besides the characters used in the above synopsis, this species 
can be readily distinguished from the other Philippine species 
by the highly polished abdomen. 

Female . — -Length, 8.5 millimeters. Apical margin of clypeus 
broadly produced, the sides of the produced portion rounded, 
medially, with a broad V-shaped emargination ; face with rather 
dose, small punctures; a faint carina between bases of antennse; 
frons and vertex smooth, shining, though medially the irons 
is punctate-striate; ocelli in a low triangle, the postocellar line 
subequal with the oceilocular line; antennse rather long, thick- 
ened apically, the third* joint much, longer than the fourth; 
pronotum short, the anterior dorsal margin carinate, not prom- 
inent laterally; scutum subglabrous, with small, separate, 
distinct punctures; parapsidal furrows slightly indicated ante- 
riorly; scutellum polished, with rather large, distinct, well- 
separated punctures; metanotum Impunctate; propodeal inclo- 
sure concave, U-shaped in outline, with a narrow median sulcus 
and about twelve oblique rugse; posterior surface of the pro- 
podeum reticulate ; the median sulcus f oveolate ; mesepisternum 
shining, practically without sculpture ; episternum distinct ; sides 
of propodeum shining, with small well-separated punctures ; pet- 
iole cylindrical, as long as hind leg to apex of femur; gaster 
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polished ; pygidium sharply defined, two and one-haif times .as 
long as basal width, granular; second recurrent interstitial with 
the second intercubitus. Black; legs below coxa* rufous (tarsi 
somewhat infuseated) ; wings smoky, venation black; lace with 
dense, slightly golden, pubescence; thorax with sparse silvery 
pubescence. 

Type locality. — Baguio, Benguet, Luzon. Described frum 
a single female received from C. F- Baker under his No. 7998. 

Type. — Catalogue No. 22881, United States National Museum. 

Psen (Mimesa) melanosoma sp. nov. 

Male.- — Length, 9 millimeters. Clypeus convex, with dose 
small punctures, the apical margin slightly rounded and with 
two rounded median teeth; face sculptured with transverse 
carina; frontal carina complete from anterior ocellus to between 
bases of antennae where it is more prominent; Irons with dis- 
tinct, small, close punctures; vertex (more broadly laterally) and 
posterior orbits shining; ocelli in a low triangle; the posfoedlar 
and ocellocular lines subequal; scape rather short, the outer mar- 
gin nearly straight; flagellum rather long, slightly thickening 
apically, first joint one-third longer than second, the fifth and 
sixth 'joints irregularly rounded beneath; pronotum feebly 
carinate anteriorly, rounded laterally ; parnpsidai furrows 
completely wanting; scutum shining, with close, well-defined 
punctures; scutellum convex, more sparsely punctured than 
the scutum; mesopleura and metapleura shining, impunctate; 
episternauli complete; inclosed area of propodoum broadly tri- 
angular in outline, closely rugose, medially with a diamond- 
shaped area; sides and posterior surface of propodoum coarsely 
reticulate, the posterior surface with a median carina; legs 
slender; abdomen shining impunctate; petiole cylindrical, as long 
as posterior leg to apex, of femur; last Lvrglte with sparse, 
punctures; second cubital cell large, trapezoidal in outline, third 
transverse cubitus strongly bent at middle. Black; anterior 
legs below femora piceous; clypeus, face, Irons below middle, 
and pronotum dorsally with appressed silvery pubescence; 
thorax with sparse silvery pubescence except on the scutum 
where it is blackish. Wings hyaline, iridescent; venation black. 

Type locality. — Mount Maquiling, Laguna, Luzon. Described 
from two males (one type) received from 0. F. Baker, 

Type . — Catalogue No. 22882, United States National Museum. 

Psen (Mimesa) aureohirta sp. nov. 

Female.— Length, 8 millimeters. Clypeus convex medially, 



18 » 3 Rohwer: New Philippine Wasps 323 

surface granular, apical margin truncate with a broad, shallow 
emargination ; face closely punctured, without a transverse 
carina ; frontal carina complete, from anterior ocellus to between 
bases of antennae and of uniform strength; along the inner 
margin of eye to level of anterior ocellus is a rounded raised 
area; vertex and posterior orbits shining; nearly impunctate; 
intraocellar area convex ; ocelli in a little less than an equilateral 
triangle; postocellar line slightly shorter than the ocellocular 
line; scape short, the outer margin curved; flagellum long, 
subclavate apically; the first joint but little- shorter than the 
second and third ; pronotum carinate anteriorly, rounded 
laterally, the anterior surface granular; scutum with distinct, 
rather close punctures; parapsidal furrows obsolete; scutellum 
slightly convex, more sparsely punctured than the scutum; 
mesopleura and metapleura shining, impunctate; episternauli 
distinct; inclosed area of propodeum with many strong rugae, 
a triangular median area which connects with the carina of the 
posterior surface; sides and posterior surface of propodeum 
feebly, widely reticulate; legs rather stout: abdomen shining; 
petiole cylindrical, curved, as long as posterior leg to middle of 
femur; pvgidial area broad, rounded apically, with large 
punctures; second cubital cell nearly rectangular; third' trans- 
verse cubitus strongly bent near middle; second transverse 
cubitus and second recurrent interstitial Black; mandibles, 
scape, flagellum beneath, trochanters, femora beneath basally, 
tibiae basally and basitarsi of posterior legs, apical margin of 
first and two spots on second tergites ferruginous; face, clypeifs, 
posterior orbits, and anterior surface of pronotum dorsally 
(both latter areas more sparsely) with appressed golden pubes- 
cence; thorax with sparse golden pubescence. Wings yellowish 
hyaline; venation dark brown. 

Male. — Length, 7 millimeters; length of antennae, 4 milli- 
meters. Flagellum joints 5 to 9, inclusive, apically spinose 
beneath ; apical margins .of tergites 3 and 4 each with four long, 
curved spines; pygidial area obsolete; wings hyaline. Agrees 
otherwise with, female. 

Paratype indicates that the second recurrent may be received 
at base of third cubital cell. 

Type locality , — Mount Maquiling, Laguna, Luzon. Described 
from two females (one type) and one male (allotype) from 
Mount Maquiling, and one male paratype from Los Banos. All 
from C. F. Baker. 

Type . — Catalogue No. 22883, United States National Museum. 
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THE STRUCTURE OF THE ELECTRON 1 

By Granville A. Perkins 
Of the Bureau of Science , Manila 

The general advances during the last twenty years in scientific 
knowledge concerning the properties of matter have been con- 
nected intimately with the unit of negative electricity, called 
the electron. Although the unitary nature of electricity was 
strongly suspected by Faraday, and others since his time, on 
the basis of electrochemical evidence, the conclusive demon- 
stration of this is of comparatively recent elate. The discovery 2 * 4 * 
that cathode rays' act as if they consist of negatively charged 
matter moving with about one-tenth the speed of light and show 
a nearly constant ratio of charge to mass, as would be expected 
of a stream of negative units, was soon followed by the develop- 
ment of methods 8 by which these particles have been caught 
in cloud drops of water and of oil. In this manner not only 
has the discrete nature of negative electricity been proved, but 
the elementary charge has been exactly measured 1 and found 
to be 4.774 X 10* 10 of the customary electrostatic units. 

1 Rearranged from an address before the Freer Club, Manila. Received 
for publication April 15, 1921. 

s Thompson, J. J., Phil. Mag. V 44 (1897) 298; Wiechert, E., Verhandl. 
der Physik.-Qkon. Gesellsch. zu Konigsberg, i. Pr. (1897). 

51 Wilson, C. T. R., P'roc. Roy. Soc. March 19, 1896; Phil. Trans. Roy. 
Soc. A 192 (1899) 403; Thompson, J. J., Phil. Mag. V 46 (1898) 528; 
Wilson, H. A., Phil. Mag. VI 5 (1903) 429; Millikan, R. A., Phil. Mag. 
VI 19 (1910) 209. 

4 Millikan, R. A., Science 45 (1917) 327. 
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TEE MASS OF AN ELECTRON 

According to the accepted electromagnetic theory any charged 
body has a certain mass (resistance to change of state of motion) , 
which is due to nothing but the electric charge and depends upon 
its spacial distribution. The more concentrated a charge is, the 
greater is the mass due to it. For a given charge at a do unite 
concentration the corresponding mass practically follows New- 
ton’s assumption of constant mass- for any velocity up to and 
including those of cathode rays; that is, about one-tenth of the 
velocity of light. The idea that all the mass of ordinary matter 
is of this electromagnetic character was somewhat revolutionary 
when proposed by Larmor/ but the assumption of mass of any 
other kind, at least in the case of electrons, has been since shown 
to be entirely superfluous. 

The mass of the electron has been found to be 9.01 X .10*’* 
grams 0 for all of the ordinary velocities at which it has been 
measured. According to experiments with the very rapid 
electrons given off by radium, which have been studied at veloc- 
ities from three-tenths to eight-tenths of that of light, the 
apparent mass does not stay constant at this figure, but increases 
inversely with (in which c is the velocity of light 

and v that of the electron ,! ). Thus at one-tenth of the velocity 
of light the apparent mass of an electron is 9.1 X lO'-X 
at three-tenths, 9.5 X IQ**; at five-tenths, 10.4 X 10"" s ; and at 
eight-tenths, 15.0 X 10“ 2S grams. As the experiments -referred 
to measure the mass by forces transverse to the direction of 
motion, this is called the transverse mass. The longitudinal mass 
has been measured indirectly by optical experiments designed 
to show the absolute velocity of the earth through the oilier. 
The explanation of the failure oil such experiments to show any 
such absolute motion implies that the apparent longitudinal mass 
of an electron varies inversely with (cr~A 

ELECTRON MODELS WHICH HAVE BEEN PROPOSED 

It would be logical to suppose that, since we find actual nega- 
tive charges to be made up of units, we could consider these 
units, that is, electrons, not as “charged bodies/’ but as indivis- 
ible elements of negative charge. In the sense that the total 

5 Larmor, Phil. Trans. Roy. $oc. 186 (1895) 697. 

p Bucherer, A., Ann. d. Phys. 28 (1908) 513; 29 (1909) 1063; Wo h, R., 
Ann. cl Phys. 30 (1909) 273; Schaefer, C., Phys. Zeit 14 (1913) 1117. 
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mass of an electron is electric, this is true. But mass is not 
a constant property of electric charge; it depends on the dis- 
tribution of the charge. Therefore we must consider that an 
electron has a certain distribution of charge within it. Evidently 
the conception of negative charge must be applied to portions 
of the electron. It has been customary to assume that an electron 
at rest has spherical symmetry, and that the charge resides only 
on the surface, as it does on charged conductors of observable size. 
The mass of such an electron is accounted for by the accepted 
electromagnetic laws, if its radius is about 1.8 >< centi- 
meters. The mass of a spherical electron would vary with its 
velocity, but not according to the law experimentally verified 
(see above) . Lorentz 7 has shown that it is only necessary to 
modify the spherical electron by a contraction in the direction 
of the motion so that the dimensions in this direction become 

\l 1 — l [ : 1 as compared to the dimensions of the electron at rest, 
c- 

This is certainly only a special case of a quite general principle, 
and may be looked upon as the consequence of the imperfec- 
tions of cur ideas of space s or, perhaps, of our measurements 
of mass, rather than an actual contraction of the electron. 

The Lorentz elastic shell electron is a satisfactory model for 
electrons, such as the /3-raj^s, which have been separated from 
positive charges, but not for the electrons in the nucleus or 
those which surround the nucleus of an atom. Such electrons 
either are not of the shape suggested by Lorentz, or do not 
follow the classical electromagnetic laws. The fact that there 
are strong magnetic fields in atoms cannot be explained by 
Lorentz electrons rotating in orbits, because there is no 
accompanying emission of light. Now a continuous circular 
current would give a magnetic field without radiation. On this 
basis Parson 0 has developed his theory of a “magneton,” or 
ring electron, whose diameter is about 3 X 10-° centimeters, and 
which rotates with about the velocity of light. 

Compton 10 has found that the scattering of X-rays is much 
greater than could be explained by the Lorentz electron, and 

T Lorentz, Ii. A., Konink, Akad. Wetensch. Amsterdam, Versl. 12 (1904) 
986; Theory of Electrons, 217. 

s Minkowski, Ii., Raum und Zeit, Phys. Zeit. 10 (1909) 104; cf. Cun- 
ningham, Relativity and the Electron Theory. London, Longmans, 
Green & Co. (1915). 

0 Parson, A. L., Smithsonian Misc. Coll. 65 (1915-16) No. 11. 

10 Compton, A. H., Phys. Rev. 14 (1919) 20, 247, 
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concludes that electrons in atoms are rings about 4 ;< Hb m 
centimeters in diameter. 

Although the conception ot* a ring electron obviously extends 
somewhat the applicability of the known oledronuigne! ir laws 
to forces within atoms and molecules, no one has over proposed 
a quantitative explanation of the duiraetoristic behavior of an 
accelerated electron on this basis. 


THE CHEMICAL PROBLEM OF TO-DAY 

The ultimate and fundamental problem of chemistry is to 
express in some intelligible and quantitative manner the in- 
teraction of atoms at short distances. Since modern physical 
research tells us that atomic forces are only the aggregate of 
electronic forces, it seems that the problem may be simplified, 
and we need only find the manner in which dednms and 
positive electric units act at short distances, including the 
interaction of like and unlike units. 

The laws of action of like and unlike charges at relatively long 
distances were the subject of much investigational work in the 
nineteenth century, and were shown by Maxwell 11 and others 
to be expressible in a few simple equations now known as the 
classical electromagnetic theory. This theory lias been thor- 
oughly veiified for all distances between those of molecular 
dimensions and very large ones; but it is not a complete ex- 
pression of the observed facts concerning electricity. To explain 
experimental evidence not provided for by the classical theory 
we have two alternatives: 

1. To consider that the classical theory is valid own for 
infinitesimal distances but that there, is some additional mflur.iur 
quite external to the facts covered by this theory. 

2. To discard the classical theory and invent new laws which 
will explain the experimental evidence. 

In the problem of atomic forces the most obvious fact not 
explained by the classical theory is the existence of the electron. 
The theory says that negative charge, unless bound or confined 
m some way, has a powerful expansive action due to the 
repuision of every infinitesimal part of it for every other part. 
The fact is that we find finite particles of negative charge 
which show no tendency to expand. Adopting method 1 we 


11 Maxwell, J. C., Electricity and Magnetism ed 
Press (1904) ; cf. also Hertz, H., Electric Waves. 
Co. (1900). 


3- Oxford, Clarendon 
London, Macmillan and 
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would say that the classical theory applies even within the 
electron, and that even infinitesimal subdivisions of an electron 
may be treated mathematically as charged elements, This view 
necessitates the additional assumption of a binding force or 
influence which keeps the charge within an electron from 
expanding indefinitely. In explaining the mass of an electron 
this method was long ago tentatively accepted, principally 
because a very simple assumption concerning the binding in- 
fluence gives a Lorentz electron (see above) which explains 
exactly the observed mass of /8-ray particles. Nevertheless 
many physicists seem to prefer to use method 2, and say 
that an electron is an indivisible unit whose mass is the same 
as it would be if it were constructed as suggested by method 
1. This is probably because they prefer to think of an 
unchangeable unit of charge 12 rather than a mysterious binding 
influence. This is very satisfactory, if the properties of /3-rays 
are the only facts to be considered, because the necessary 
modification of the classical theory is in this case very simple 
and reasonable. It is perfectly evident, however, 13 that the 
exact form of the necessary modification of the classical theory 
was only arrived at by first considering the problem according 
to method 1. 

As we pass from a consideration of the /8-rays to the problem 
of electrons in the atom, we find that the Lorentz electron fails 
entirely to explain the experimental data. Some of the diffi- 
culties have already been mentioned, and have led to the concep- 
tion of a ring electron. The problem, however, which has 
attracted most attention in this field for the past ten years is 
a certain mysterious discontinuity in the action of electrons in 
the atom. 

It is surprising that nearly all physicists have attacked this 
problem by method 2 instead of testing thoroughly method 
1, which has given perfectly satisfactory results in explaining 
the properties of /8-ravs. Besides the fact that the newly 
invented discontinuous force laws and “parcels of energy'' are 
directly contrary to the empirical principle of continuity of 
dynamical effects and represent the law of variation with the 
inverse square of the distance as more of a “statistical" coin- 

12 The Lorentz electron is unchangeable as viewed from the standpoint 
of the relativity principle. 

18 Lorentz, H. A., Konink. Akad. Wetensch. Amsterdam, Versl. 1 2 (1904) 
986; Theory of Electrons, 217. 
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cideiice than a fundamental principle, 1 1 wo have very -cood 
evidence that the classical theory is valid for distances much 
smaller than the radius of an atom. It lias boon experi men tally 
verified for positive nuclei (containing both, positive units and 
electrons) at distances Ir; of about d ; ; JO* 1 " cnulinu-lu;\-x 

It is the purpose of this paper to point out the value of the 
theories of atomic structure which ace bused on. 'method .1, 
and to suggest further possible Hues of advance along (his road. 
The best empirical expression of the mysterious discoid i unity 
referred to has been given by Planck, v/hoso quantum theory 
will now be brielly reviewed. 

PLANCK’S QUANTUM THEORY 

Planck’s theory, proposed in 1.901, n: .lias bean recently presented 
by him as fellows: 17 Water waves on an inclosed area are re- 
flected from shore to shore with a constant subdivision into 
shorter waves. If the wind originally causing them ceases, they 
become converted into smaller and smaller waves until finally 
all the energy has gone into the form of molecular motion, that, 
is, heat. The classical theory would lead us to expect that simi- 
larly confined and reflected light or heat waves would also be 
converted into very short waves. To continue, in Planck's own 
words : 

Lai of such a phenomenon no trace can be discovered in, Nature, The 
conversion sooner or later attains a perfectly definite and assignable limit, 
and after that, the radiation- conditions remain stable in every respect. 

In order to reconcile this fact with the Classical Theory the most varied 
experiments have already been made, but the result has ‘always been that 
the contradiction went too deep into the roots of the Theory to leave 
thorn unhurt. Bu again nothing remains but to re-examine tho found'd ions 
of the Theory. And again we must admit that the principles of Thermo- 
dynamics have shown themselves to be unshakable. For the only method 
so far found to promise a complete solution of the riddle depends directly 
upon the two laws of Thermodynamics; though it combines with them 

Einstein s law of gravitation is sometimes considered as an instance 
of how a complicated dynamical effect may superficially appear simple. 
The whole tendency of the relativity theory, however, is to show that ob- 
served slightly complicated laws arc converted into simple ones by four- 
dimensional mathematical treatment. No suggestion which could explain 
a discontinuous dynamical effect is found in the development of the re- 
lativity theory. 

15 Geiger, H., and Marsden, E. f Phil. Mag, 25 (1913) G04. 

1(1 Planck, Max, Ann. d, Physik. 4 (1901) 553. 

1T New paths of physical knowledge, Phil. Mag. 28 (1914) 66. 
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a new and peculiar hypothesis, which, if we utilize the two illustrations 
above mentioned, can be expressed somewhat as follows: 

In the case of the Water waves, the disintegration of the energy of 
motion is limited by the fact that the atoms hold the energy together, 
in a way, each atom representing a certain finite material Quantum which 
can only move as a whole. In the same sort of way certain processes 
must be at work in the case of light and heat rays, although they are 
quite of an immaterial nature, which shall hold together the energy of 
radiation in definite Quanta, and shall unite it the more strongly the 
shorter the waves and the quicker therefore the frequency of the oscil- 
lations. 

In what way we are to conceive the nature of quanta of a purely 
dynamical nature, we cannot yet say for certain. Possibly such quanta 
might be accounted for if each source of radiation can only emit energy 
when that energy attains at least a certain minimum value: just as a 
rubber pipe, into which air is gradually compressed, bursts and scatters 
its contents only when, the elastic energy in it attains a certain quantity. 

In any case, the hypothesis of Quanta has led to the idea that there 
are changes in Nature which do not occur continuously but in an explosive 
manner. I need hardly remind you that this view has become much 
more conceivable since the discovery and investigation of Radio-Active 
Phenomena. Besides, all difficulties connected with detailed explanation 
are at present overshadowed by the circumstance that the Quantum 
Hypothesis has yielded results which are in closer agreement with 
radiation-measurements than are all previous theories. 

Planck then emphasizes the fact that the classical theory 
would lead us to be certain of a fairly constant specific heat for 
a given solid, even at low temperatures. His theory not only 
explains why the specific heat becomes almost zero at low tem- 
peratures but enables the exact calculation of the specific heats 
of many substances from their compressibilities. 

Planck's hypothesis is that vibrational energy is somehow 
divided into quanta, the size of which is determined by the fre- 
quency of vibration. If e represents a quantum of energy, and v 
the frequency, 

€ = hv, 

h is a universal constant, and has been determined fairly ac- 
curately 18 as 6.545 X 10* 27 erg-seconds. It is evident that e 
is not a unit of energy in the sense that the electron is a unit 
of charge, because it is h, not c, that is constant. Therefore, the 
hypothesis has in all probability no connection with the innate 
nature of energy. Nor does it necessarily apply to vibration 
in general, because it is only in vibrations of high frequency 
that £ is large enough to be appreciable. The only such vibrations 


15 Millikan, R. A., Science 45 (1917) 327. 
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known are ether waves (infra-red and all shorter waves) , elec- 
tronic vibrations, and atomic vibrations. The questions of 
whether a vibrating system emits or absorbs energy in quanta 
and, if so, by what mechanism, have remained for twenty years 
without a definite answer, but the value of Fla tick's equation 
as representing some connection between frequency and the 
transfer of energy has become established by its signal 
success in the varied fields of radiation laws, specific heats, 
spectral series, ionization potentials, and atomic structure. 

We have, then, an empirical equation which is at present mys- 
terious, but presumably has an intelligible physical basis in one 
of three entities, or in some relation between these: the ether, 
the electron, or the positive unit. These three are so intimately 
connected in nature that no one has been able so far to point 
out just where the discontinuity lies. 

Theories have been advanced that a wave front of light (or 
other ether wave) is discontinuous, and only follows the clas- 
sical equations approximately . 10 It is generally admitted, how- 
ever, that there is no incompatibility between Planck's equation 
and the classical theory of the propagation of waves in free 
ether. 

Jeans , 20 after a mathematical analysis of the situation, says 
that “we are called upon to revolutionize views which have long 
been regarded as well-established on the nature or meaning of 
electricity, ether, or radiation,” He cannot show just what 
view must be revolutionized, however. One of his assumptions 
has to do with the structure of the electron, which one may per- 
haps be excused from regarding as well-established. 

The favorite method of attempting to explain Planck's equa- 
tion seems to be in assuming “discontinuous force laws” at 
small distances, or that “tubes of force” are definite actual 
realities instead of convenient conceptions . 21 It is impossible 
to say that any of these views is incorrect or absurd : but better 
results, both in arithmetical calculation and physical intelli- 
gibility, seem to have been arrived at by those physicists who 
have modified the. classical theory as little as possible. Among 
these Bohr 22 has achieved the most marked success in construct- 

n Einstein, A., Ann. d. Physik. 17 (1905) 132; Thompson, J. J., Proc. 
Camb. Phil. Soe. 14 (1906-8) 417. 

30 Jeans, J. H., Phil. Mag. 27 (1914) 22. 

41 Thompson, J. J., Phil. Mag. 30 (1917); 37 (1919) 419; 39 (1920) 
679-90; Langmuir, I., Jo urn. Am, Chem. Soc. 41 (1919) 932, and many 
others. 

34 Bohr, N., Phil. Mag. 26 (1913) 1, 476, 857. 
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in g an arithmetically correct hydrogen atom, and Parson 23 
and Webster 24 in suggesting a possible physical basis for the 
supposed discrepancies between radiation and the classical 
theory. Lewis 23 and Langmuir 20 have succeeded in establish- 
ing the gross structure of the atom by a judicious combination 
of physical and chemical data. 

THE REAL PROBLEM 

A man looking through a telescope may fail to see what is 
in his hand. Therefore, it is necessary to state a problem before 
we can work at it intelligently. Some persons enjoy delving’ 
into the effects which an object produces, and others, into the 
construction of the object. Now each of these points of view 
is necessary for the advancement of science. Either without 
the other is absolutely helpless. We know nothing of objects 
except from their effects, and on the other hand the most pro- 
found mathematician could never disregard structure entirely 
and write an equation representing the summation of the effects 
of the universe upon his consciousness at any instant 27 

Although it is impossible to prove on a basis of pure logic that 
we can obtain a true conception of any object in the universe it 
is equally impossible to prove that we cannot. Common-sense 
logic not only tells us that we can, but has justified its stand 
by the present development of science, which would have been 
absolutely impossible without it. 

Now common sense must always be open to correction, but 
it has always divided objective realities into: two classes, which 
may be called independent and dependent. A rifle bullet, for 
example, exists independently of its kinetic energy, but common- 
sense logic tells us that kinetic energy is a property which the 
bullet may or may not possess. We can say that the bullet has 
kinetic energy, or momentum, or entropy, or a property defined 
as energy divided by entropy, or a property defined as accelera- 
tion multiplied by radius, and so on ad infinitum, but it is still 
the same bullet. There is no possibility of denying that certain 

a Parson, A. L., Smithsonian Miscellaneous Collections 65 (1915-6) 
No. 11. 

“ Webster, D. L., Proc. Am. Acacl 50 (1915) 131; Phys. Rev. 13 (1919) 
805. 

25 Lewis, G. N., Journ. Am. Chem. Soc. 38 (1916) 762. 

“Langmuir, ■ I., Journ. Am. Chem. Soc. 41 (1919) 868, 1543; 42 (1920) 
274. 

ST Except for those times when % effect = 0. 
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of these conceptions are very valuable, and certain relations 
between them, such, as the law of conservation of energy 
(especially if we are particular always to define energy in such 
a manner that this law will not be violated), are fundamentally 
necessary to science. The fact, however, that ore could in a 
single day define as many as a thousand such conceptions 
hitherto unused, and could spend a lifetime in developing new 
equations expressing the relations between these quantities, 
even if they all applied only to a single rifle bullet considered as 
a rigid body, should prevent us from setting up any such con- 
ception or any such relation as a “graven image to bow down 
and worship it.” 

Presumably none of our ideas are absolutely correct, but com- 
mon-sense reasoning tells us that some, like Euclid’s and Max- 
well’s laws, are intimately connected with the real structure 
of the universe; while others, like the statement that the en- 
tropy of a system always tends to a maximum, or e — - kv, bear 
distinct trademarks of human manufacture. X think Minkowski 
has conclusively demonstrated the value of considering that our 
concept of space is only a partial view of a more fundamental 
four-dimensional construction of the universe. I may add that it 
does not follow that time is not an entity independent of this 
four-dimensional construction. For we can measure time in 
absolute units (see following paper) wherever we may be sit- 
uated in this four-dimensional construction, from which fact I 
can form no other conclusion but that time, if correctly defined, 
is independent of the four-dimensional construction. However 
this may be, the four-dimensional construction has not shaken 
our faith that Maxwell’s and Euclid’s laws represent close ap- 
proximations to the fundamental construction of the universe, 
but rather has increased our reason for belief that these laws, 
in the extended four-dimensional forms (which, for the purposes 
of the present paper, are equivalent to the three-dimensional 
forms with the Lorentz transformation) , are very fundamental. 
Therefore, it seems to me the height of folly so to concentrate 
our attention on one of the laws of the second class mentioned 
that we fail to apply to our problems the known laws which are 
of a much more fundamental nature. 

Common-sense logic (which of course is always subject to 
correction) tells us that a light wave is the motion of some- 
thing caused by the motion of something else. If we find a 
peculiar relation between light waves, it is natural to refer it 
to the properties of one of these things. It has been for some 
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time quite evident that the formula, e = hr , and the structure 
of the atom have some intimate relation with each other. It 
’ seems to me that the only reason that physicists have not long 
ago discovered the exact nature of this relation is that they tried 
to explain one single property of a complex object, the atom, 
before seriously considering how it is put together. The struc- 
ture of the atom was a difficult problem before the discovery of 
electrons, and even yet is not a solved problem; but the nature of 
the most successful hypotheses on this subject, and some con- 
siderations which will be discussed later in this paper, make it 
seem very probable that the solution could have been entirely 
deduced from the classical electromagnetic theory and the ex- 
perimental evidence available twenty years ago. In speaking 
of the classical theory I refer to the experimentally verified sim- 
ple laws which were developed in the nineteenth century con- 
cerning the properties of electricity. The difficulty was not 
due to lack of evidence or lack of theory; it was caused by the 
introduction of entirely gratuitous assumptions concerning the 
spacial distribution of electricity in an electron. 

It was well known in 1900 2S that an atom could not be ex- 
plained on the basis of point nuclei and the electromagnetic 
theory. Now why anyone should wish to explain an atom on 
this basis is a mystery, because a point nucleus is impossible 
according to the electromagnetic theory. In spite of the fact 
that the electromagnetic theory was amply justified in every 
detail by years of experimental work, for some reason it has 
not been this theory, but the fixed idea of a point nucleus, 
upheld by absolutely no experimental evidence, that has domi- 
nated practically all attempts to solve the problem of the atom 
in the last twenty years. Sometimes the idea of the point nu- 
cleus has been discarded, but generally with a corresponding 
disregard for the electromagnetic theory. 

Now I am far from claiming that the classical theory is 
infallible, even in its present four-dimensional form, but I can 
see no objection to using it as a working hypothesis until there 
is some reason to doubt its validity. The fact that such arbi- 
trary and apparently impossible assumptions as infinite veloc- 
ity, point nuclei, or Lorentz electrons are incompatible with 
it appears to me to be in no way a reflection on the validity 
of the classical theory. 


18 Larmor, J., Aether and Matter. Cambridge University Press (1900). 
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The real problem of physics for the past twenty years has 
not been to show how matter is nothing but a form of energy, 
or that the entropy of the universe is constantly increasing, or 
td explain e--- kv, but to explain how positive and negative' units 
of electricity combine to form atoms. It is very easy (o obtain 
a possible partial solution of this problem if one states it dearly 
as follows : 

1. Given that atoms contain positive and negative units of 
electricity, and so far as we know nothing else. 

2. Given the classical electromagnetic equations as a working 
hypothesis to be applied to the interpretation of experimental 
data. 

3. To find an explanation for the stability and definiteness 
of atoms. 

A MECHANICAL CONCEPTION OF THE POSITIVE AN!) NEGATIVE UNITS 


For the purposes of the argument here presented no partic- 
ular mechanical concept of the electron is necessary, but if 
we use the term “ether” in the sense defined by Cunningham w 
and “space” in the sense used by Einstein, 110 we can. obtain a 
mechanical concept which is fairly accurate. A positive unit 
is thus a small cavity in space, from which ether is continual- 
ly proceeding, presumably from some sphere beyond the confines 
of our knowledge. The ilow of ether is constant and its tension 
is constant, presumably due to a kind of resistance which it 
meets in passing through the surface of the cavity. The only 
way of conceiving of the effect, due to this tension is to consider 
space projected down to two dimensions. It then becomes like 
a rubber band being pulled through a sheet of paper, which 
causes a local distortion of the sheet. The attraction which 
two distortions in the same direction would naturally have (of, 
the paper analogy) for one another is comparable to Einstein's 
expression for gravitation. 

According to this view an electron is a larger cavity through 
which ether escapes from our space, having accomplished its 
purpose, so far as we are concerned, of tending to bring 
positive and negative units together, 

20 Cunningham, E., Relativity and the Electron Theory. London, Long- 
mans, Green & Co. (1915), 92, 

30 Einstein, A,, Ann. d. Phys. 354 (1916) 769. 
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AN EXPLANATION FOE THE STABILITY AND DEFINITENESS 
OF ATOMS 

Whatever be the ultimate nature of electrons, they are bodies 
having apparently constant electric charge and probably con- 
stant mass (if mass is defined properly from a relativity stand- 
point), but no evidence has ever been found that they have 
constant shape under different conditions. So far as I know 
the Lorentz electron, which is a rigid sphere from a relativity 
standpoint, satisfactorily represents electrons which are in uni- 
form motion or in uniform acceleration; but it is not satisfac- 
tory for any case of an electron in nonuniform acceleration, 
such as, for instance, any electron in an atom. Some, at least, 
of the electrons in atoms are known to have magnetic 
effects, and the facts of radio-activity teach us that even 
nuclei contain electrons in extremely rapid rotation. These 
properties are not accompanied by that steady loss of energy 
by radiation which the classical theory tells us that Lorentz 
electrons in orbits would give. The classical theory tells us 
that to produce such results electricity must be in a form of 
motion which does not cause its distribution in space to vary. 
It is not necessary to point out the reasons why a rotating 
disk, or hollow sphere, or other shapes of circular symmetry 
would not give effects corresponding to experimental data. 
Whether they do or do not, a thin circular ring, rotating about 
its center, would undoubtedly give magnetic effects without 
radiation. 

Now I am far from assuming that an electron is a ring. 
But I object to the assumption of an electron of any shape 
which is perfectly rigid (as the Lorentz electron is from a 
relativity standpoint). We cannot assume that an electron 
has any absolutely unchangeable shape without involving a 
contradiction of that principle of common-sense logic which 
says that a physical cause and its effect cannot exist in 
different places at the same time. If we do not assume an 
absolutely unchangeable shape we must assume some force or 
influence which holds the electric charge together. Making 
the least assumption possible, namely, that there is such a 
force, but that we do not know anything about its magnitude, 
we find that any electron in any nonuniformly accelerating field 
will be distorted in a manner similar to the tide producing distor- 
tion of the earth, which is familiar to all of us. Since we have 
made no assumption as to the strength of the forces which 
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resist distortion in an electron we find 1:1 k it whatever t he 
shape of the electron at rest, tidal streamers ::l may ho Conned 
when it approaches close to a positive nucleus, it is reason- 
able to suppose that two streamers may become united, 
probably by the very dose approach of both to the nucleus. 
We certainly have no reason to assume, ns has been assumed, 
that the influence confining am electron is so strong that a ring 
cannot thus he formed. 

Whether formed in this manner or in some other, it is quite 
evident that a ring, or some similar shape, exists. We also 
know that electrons in atoms are in quite definite stable 
positions or orbits, of which there are two types, those inside 
the nucleus and those outside the nucleus. Now it may easily 
be shown that a ring of electricity, rotating about; a positive 
nucleus, will in general be a variable ellipse, unless iinwe is 
a definite stabilizing force. The bistability may bo expressed 
in this way, that a displacement:, relative to the ring, of the 
nucleus in the plane of the ring (of course really the nog 
moves more than the nucleus) causes a wave of longitudinal 
and transverse distortion to proceed along the dremuiovencc 
of the ring with a velocity the same us that of the volution. 
We may assume that this wave does not produce, instability 
because it is checked by the uiichangoabie shape of the ring, 
but the spectral evidence of a thousand or more different 
definite states indicates that it is checked by a vibrational wave 
from the same source traveling in the opposite direction around 
the ring and with the natural velocity of vibrational propaga- 
tion in that ring. The stable states tor suck vibrations are 
those in. which the circumference of the ring contains one, 
two, three, four, etc., complete wave lengths of vibrations, so 
that standing waves can be set up. Any disturbing influence 
up to a certain limit may accordingly be supposed to increase 
the energy of the standing waves, without interfering with 
the definite character of the state of .motion. The most stable 
states are those in which there is a single standing wave. Of 
these there are two types to be expected, because the velocities of 
longitudinal and transverse vibration in- rings are different, 

I suppose that the transverse vibrations determine the stable 
state inside the nucleus, and the longitudinal vibrations the 
state outside of the nucleus. 


Chamberlain, T. C., Carnegie Inst, of Washington Year Book 3 
( 1904 ) 195 . 
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According* to this view a hydrogen molecule looks somewhat 
like this Q£), and a helium milieus the same only some- 
thing* like a thousand times smaller with two extra positive 
units stably bound because of the high local concentration of 
negative charge. 

So much for pure deduction from the classical theory 
toward explaining the stability and definiteness of atoms. This 
could have been done twenty years ago 5a except for the fixed 
idea of a point electron. In fact the discovery of radio-activity 
might have been predicted if the electromagnetic theory had been 
logically applied to the atomic problem in the nineteenth 
century. 

Having found a working hypothesis for the most fundamental 
part of our problem, namely, for the existence of the atom, we 
are in a position to return to the spectral lines of the elements, 
in which there are volumes of information as to the velocities, 
dimensions, magnetic flux, and internal properties of electrons 
in atoms. These volumes are somewhat complicated, and a de- 
tailed consideration of radiation will be deferred to a later paper. 
It seems, however, that each spectral series has a limiting fre- 
quency, which has an effect on ail the lines of the series and 
often on one line in each of many other series as well. This leads 
us to infer that each limiting frequency is the frequency of rota- 
tion of an electron, upon which other frequencies may be super- 
posed, perhaps by the formation of a vortex ring tangent to the 
main ring (like a large doughnut on a bicycle tire, if we could 
put it on). 

Whatever the exact explanation of radiation we know from 
Moseley's 33 work that each atom has a Xv~seri.es of a very fun- 
damental character, the limiting frequency of which varies 
approximately with the square of the atomic number. Only 
one such series is known which is uninfluenced by the pres- 
ence of more than one electron, namely, the Lyman (K) series 
of hydrogen. Bohr has shown , 35 however, beyond reasonable 

53 The writer need hardly point out that if the physicists of the nine- 
teenth century were incapable of such a deduction, he himself was infinitely 
less capable of originally arriving at this result by a process of direct 
reasoning. The direct method of attack was apparent to him only after 
several years of mental permutations and commutations of the ideas 
of a score of physicists, notably the idea of constant 'angular momentum 
due to Bohr, who in turn derived it from Planck's quantum theory. 

33 Cf. Millikan, R. A., Science 45 (1917) 323. 

84 Bohr, N., Nature 92 (1918) 231. 
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doubt, that the fundamental K-frequency for helium with only 
one electron is exactly 4.0016 times that for hydrogen. Sue h 
a close approximation to a very simple relation leads us to infer 
that the actual laws governing the process are very simple. 

Any explanation of the stability of electronic orbits, when 
applied to the frequencies of the K-serios, naturally takes the 
form of Bohr’s “constancy of angular momentum," or something 
equivalent to it. If mvr is a constant for this series, the natural 
explanation seems to be that the velocity of propagation of waves 
in the electron ring varies inversely with its radius. The 
K-series electrons, and probably all stable electrons in atoms may 
be considered to contain single standing waves, but Bohr’s 
“outer orbits” of hydrogen, and similar partially stable electro- 
nic conditions would seem to be determined by the presence of 
two, three, four, etc., standing waves in the ring. 

In conclusion I wish to propose the vihrathuj dedron, rhtfi as 
a working hypothesis for the stability and definiteness of atoms 
which is entirely consistent with the classical electromagnetic 
laws. 

SUMMARY 

1. The general methods of attack on the problems of the struc- 
ture and properties of electrons have been briefly reviewed, 

2. It has been pointed out that an interpretation of; the out- 
standing experimental observations in terms of the classical elec- 
tromagnetic theory leads to the hypothesis of a ring electron 
vibrating internally in standing waves. 



ABSOLUTE UNITS AND THE RELATIVITY PRINCIPLE 

By Gkanyile A. Perkins 1 * 
Of the Bureau of Science, Manila 

The Relativity Principle, announced by Einstein in 1905.- to 
the effect that if we have any absolute uniform velocity through 
space we cannot possibly determine it or even detect its exist- 
ence by the measurement of any known physical quantities, is 
Inconsistent with the nineteenth century ideas of a stationary 
ether. It is even considered to be incompatible with our in- 
tuitions regarding time and space. In spite of these facts, it 
is generally conceded that the Relativity Principle is a logical 
conclusion from a mass of experimental evidence. It is further 
unquestionable that Minkowski, 3 4 and others following him, have 
been able to give a more complete mathematical form to the 
known physical laws by the use of four-dimensional coordinates 
instead of the usual three-dimensional space which corresponds 
to our intuitive ideas. 

The Relativity Principle has film foundations, but certain 
applications which the “relativists” have made of it have not 
been universally accepted. They claim that “the phrase ‘simil- 
taneous events at different points’ has no meaning until the 
velocity of those points is stated.^ This would not be so serious 
in itself, but they proceed to deduce from this alleged fact that 
we cannot possibly have any absolute units of length, time, or 
mass, and devise complicated “clock” and “light-signal” systems 
for defining various units of “times.” Crehore 5 and others have 
pointed out the absurdity of such ideas, and the present paper 

1 Prom an address before the Freer Club, Manila. Received for publica- 
tion April 15, 1921. 

' Einstein, A., Ann. d. Physik. 322 (1905) 891. 

“Minkowski, H., Raum und Zeit, Phvs, Zeit. 10 (1909) 104; cf. Cunning- 
ham, E., Relativity and the Electron Theory, London, Longmans, Green 
& Co. (1915) ; cf. also Einstein A., Ann. d. Physik. 354 (1917) 769. 

4 Cunningham, E., op. cit., 29; cf. also Eddington, A. S., in the relativity 
symposium in Nature 106 (1921) 781-813, This interesting collection 
of articles came to the writer’s attention after the present paper went 
to press. 

5 Crehore, A. C., The Mystery of Matter and Energy. New York, Van 
Nostrand Co. (1917) 51. 

177076 2 841 
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doubt, that the fundamental K-frequency for helium with only 
one electron is exactly 4,0016 times that for hydrogen. Such 
a close approximation to a very simple relation leads us to infer 
that the actual laws governing the process are very simple. 

Any explanation of the stability of electronic orbits, when 
applied to the frequencies of the K-series, naturally takes the 
form of Bohr's “constancy of angular momentum,” or something 
equivalent to it. If mvr is a constant for this series, the natural 
explanation seems to be that the velocity of propagation of waves 
in the electron ring varies inversely with its radius. The 
K-series electrons, and probably all stable electrons in atoms may 
be considered to contain single standing waves, but Bohr's 
“outer orbits” of hydrogen, and similar partially stable electro- 
nic conditions would seem to be determined by the presence of 
two, three, four, etc., standing waves in the ring. 

In conclusion I wish to propose the vibrating electron ring as 
a working hypothesis for the stability and definiteness of atoms 
which is entirely consistent with the classical electromagnetic 
laws. 

SUMMARY 

1. The general methods of attack on the problems of the struc- 
ture and properties of electrons have been briefly reviewed. 

2, It has been pointed out that an interpretation of the out- 
standing experimental observations in terms of the classical elec- 
tromagnetic theory leads to the hypothesis of a ring electron 
vibrating internally in standing waves. 



ABSOLUTE UNITS AND THE RELATIVITY PRINCIPLE 


By Granvile A. Perkins 1 
Of the Bureau of Science , Manila 

The Relativity Principle, announced by Einstein in 1905, 2 to 
the effect that if we have any absolute uniform velocity through 
space we cannot possibly determine it or even detect its exist- 
ence by the measurement of any known physical quantities, is 
inconsistent with the nineteenth century ideas of a stationary 
ether. It is even considered to be incompatible with our in- 
tuitions regarding time and space. In spite of these facts, it 
is generally conceded that the Relativity Principle is a logical 
conclusion from a mass of experimental evidence. It is further 
unquestionable that Minkowski, 3 and others following him, have 
been able to give a more complete mathematical form to the 
known physical laws by the use of four-dimensional coordinates 
instead of the usual three-dimensional space which corresponds 
to our intuitive ideas. 

The Relativity Principle has firm foundations, but certain 
applications which the “relativists” have made of it have not 
been universally accepted. They claim that “the phrase 1 simul- 
taneous events at different points ; has no meaning until the 
velocity of those points is stated ” 4 This would not be so serious 
in itself, but they proceed to deduce from this alleged fact that 
we cannot possibly have any absolute units of length, time, or 
mass, and devise complicated “clock” and “light-signal” systems 
for defining various units of “times.” Crehore 5 and others have 
pointed out the absurdity of such ideas, and the present paper 

1 Prom an address before the Freer Club, Manila. Received for publica- 
tion April 15, 1921. 

2 Einstein, A., Ann. d. Physilc. 322 (1905) 891. 

3 Minkowski, H., Raum und Zeit, Phys. Zeit. 10 (1909) 104; cf. Cunning- 
ham, E., Relativity and the Electron Theory, London, Longmans, Green 
& Co. (1915) ; cf. also Einstein A., Ann. d. Physilc. 354 (1917) 769. 

* Cunningham, E., op. cit., 29 ; cf. also> Eddington, A. S., in the relativity 
symposium in Nature 106 (1921) 781-813. This interesting collection 
of articles came to the writer’s attention after the present paper went 
to press. 

15 Crehore, A. C., The Mystery of Matter and Energy. New York, Van 
Nostrand Co. (1917) 51. 

177076 — 2 341 
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is a somewhat detailed extension of the ‘hum-relativists’ ” ar- 
guments upon this subject. 

The fundamental fallacy of the relativists seems to be due to 
the fact that the Relativity Principle happened to be discovered 
by certain experiments on the velocity of light. Now the. Rela- 
tivity Principle states that it is impossible to detect by the meas- 
urement of an if physical quantity our absolute motion through 
space. Therefore, all physical quantities are appamiUu un- 
affected by our absolute motion through space. If a single 
exception to this rule should ever be found, the Relativity 
Principle would lose forever its physical significance. 

From the standpoint of present-day knowledge there is ab- 
solutely no reason to consider that the velocity of light is in any 
way more dependent upon an electromagnetic medium (the ether) 
than are any of the physical quantities usually considered the 
properties of matter, with the possible exception of gravitation. 
It is universally conceded that part, if not all, of the mass of 
matter is electromagnetic in origin and behavior, and that part, 
if not all, of the forces of chemical union, cohesion, and elastic- 
ity are of this same nature. Certainly the apparent mass of a 
rapidly moving electron varies enormously with its speed 
through the electromagnetic medium, if we measure it when the 
electron is moving relative to us ; and, if the force between two 
electric charges were not subject to the same variation, we 
would not teach in our schools that magnetism is the effect 
of electricity in motion. The Relativity Principle states that 
all of these quantities, though apparently variable if we do not 
move along with the object in question, are apparently constant, 
as far as the motion of the object is concerned, if we do move 
along with it. 

Our problem, thei'efore, is as follows: 

It being given that the following quantities are not affected 
by the motion of the earth through space. 

1. The apparent velocity of light in our vicinity, from what- 
ever source ; 

2. The apparent mass of an electron in our vicinity, from 
whatever source; 

3. The apparent mass of a positive nuclueus; 

4. The apparent charge of an electron ; 

5. The apparent density of water (under definite pressure 
and temperature) ; 



i8.4 Perkins: Absolute Units and Relativity Principle 343 

6. The apparent hardness of the diamond; 

7. The apparent compressibility of sulphur dioxide (under 
definite pressure and temperature) ; 

8. One thousand and one apparent physical quantities that we 
can measure; 

To find: 

1. Absolute units of length, time, and mass such that, if we 
should send our experimental data on the density of water to 
a scientist on a planet of Sirius, he could interpret the results 
without any reference to his velocity relative to us. 

2. A criterion of absolute simultaneity at two different points 
which shall not involve the velocity of those points. 

Now if Bucher er’s experiment on the mass of an electron 
had preceded the Michaelson-Morley experiment on the veloc- 
ity of light, I suppose the principle of relativity would have 
been deduced from the constancy of the Mass of an Electron, as 
it certainly could have been, because if the mass really varies 
with the absolute motion through space we would get very dif- 
ferent results for one electron going along with the absolute 
motion of the earth and another going against this absolute 
motion. 

Similarly if some brilliant physicist had discovered that the 
compressibility of sulphur dioxide was remarkably constant, 
whether taken in the direction of the earth's absolute motion 
or across it, the principle of relativity might have been founded 
on the constant Compressibility of Sulphur Dioxide. 

As it happened, however, the relativity principle was dis- 
covered by means of experiments on the Velocity of Light, so 
the relativists set up the constancy of the velocity of light as 
a “graven image," and commanded the rest of the world to come 
with them into the mud of “ambiguity," “clocks," and “light- 
signals," and worship it. 

It seems to me that there is only one conclusion that we can 
arrive at from the data that have just been stated. It may be 
wrong, of course, and some other conclusion may be right; but 
wrong or right, the other conclusion was obtained from some 
other sources than the experimental data. The conclusion that 
corresponds to the data -is that every item, given represents a 
natural constant which is absolutely independent of uniform mo- 
tion through space. Whether we draw this conclusion or not, 
we can solve the problem, as stated. 
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If an umpire were required to measure a baseball, he 'would 
hardly attempt the feat while the ball was speeding- toward him 
from the pitcher's hand. He would first get it in his hand, at 
rest, as far as he is concerned, and then measure it. A scientist 
has an advantage over the umpire, in that he can measure 
the properties of things which are in. motion relative to him; 
but if he does so, and if they are moving very fast, lie must 
apply a correction to his results which is known as the Loreutz 
transformation. 

Now if a scientist wishes to define his units in an absolute 
manner he naturally measures something which is at rest 
relative to him, so that he can be sure of his results. 

There are certain quantities which involve motion, and are 
therefore inconsistent with relative rest, but he has a wide 
range for the practical constancy of these quantities, which 
becomes a theoretical constancy in the limiting case. The 
conditions for the measurement of the velocity of light do not 
bother him, because our premise states that this value, if 
measured in his vicinity, is apparently a constant. He must 
still be cautious, however, and measure only light in Ms 
immediate vicinity. If he tries to measure the velocity of 
light on some body that is moving relative to him he still 
must correct his measurements. 

The relativists claim that a unit of length, time, or mass 
is meaningless except for a “frame having a certain velocity.” 
Does that mean that my measurement of the density of water 
to-day is meaningless to-morrow when my “frame of reference 7 ' 
is different? “Oh, no,” they say, “the numerical value of the 
measurement will still be good, but both the density and the 
size of your units will have changed without your knowledge. 
You cannot compare to-day's units or to-day's actual density 
with to-morrow's units or to-morrow's actual density without 
a knowledge of your velocity to-day relative to your velocity 
to-morrow.” 

This statement is fallacious. There are many ways in which 
we can define our units of length, time, and mass, in terms of 
absolute units which are not affected by the velocity of 
“frame.” Without saying anything about the absolute mass 
of an electron, we have given, from the Relativity Principle 
itself, that the apparent mass of an electron, properly meas- 
ured, is a constant not affected by change of “frame.” We 
have given the same as to the apparent charge of an electron 
and the apparent velocity of light. 
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Let us define a gram as this apparent mass of an electron 

1Q23 

multiplied by The manner specified for measuring the 

mass of the electron (that is, that the electron shall be at 
rest relative to the observer), does not specify any particular 
“frame” for the observer and electron. The apparent mass 
so determined is constant according to the Relativity Principle 

itself. The pure number — ~~ can hardly be expected to 

vary with the “frame,” so we have an absolute definition of 
the gram, in the sense that every quantity in. it is independent 
of the “frame. 

An absolute unit of length may be similarly obtained from 
the known properties of a system of two electrons at rest 
relative to the observer. If they are at rest at an apparent 
distance L iy which we need not measure in any units, after a 
short apparent time the apparent distance between them will 
be increased by a length L,. During the same time any light 
wave in the neighborhood will have apparently moved a dis- 
tance which we will call L 3 . Now we know that as we choose 
the interval of apparent time shorter and shorter, the apparent 
L‘ 2 L° 

length • approaches a constant value absolutely inde- 

JU;] 

pendent of our “frame” in space, provided only that there 
is no relative motion between us and the electrons. We 
may now define a centimeter as a length which contains 

- (4 774)2 of these absolute length units.® 

The second may now be defined as the apparent time 
required for light to travel 2.9986 X IQ 10 centimeters. Now 
these units are all apparent quantities, but they are also absolute, 

"The above numerical relation of tlie centimeter to this absolute unit 
is arrived at as follows: * 
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in the sense that they are entirely independent of the “frame 
of reference” of the quantity to be measured. The only 
specification is the manner in which quantities shall bo measured 
when using; these units. 

The question remains as to whether units thus defined would 
be intelligible to an observer on a planet of Sirius if he did not 
know Iris relative velocity, and without Urn use of “lighl- 
signals.” Certainly, when we have the cornels under belter 
control we can write the definition in hi tor-stellar Esperanto 
and mail it to him. I see no reason why his elodrons should 
not have the sanjre apparent properties as ours. If they do 
not it would be necessary for him to remove some of the 
"‘Earth” electrons from the letter we send and measure their 
apparent properties. The Principle of Relativity tells us that 
these would not have changed in changing the ""frame of 
reference.” 

With units independent of “frame” the problem of simul- 
taneity is simple. It is generally admitted that a position- 
time coincidence is a simultaneity. But after this coincidence, 
time keeps “flowing on,” as Newton said, for each particle 
in the same absolute units. Therefore any two particles 
which ever have been together have absolute simultaneity, 
measured by the number of seconds which have elapsed since 
their coincidence. Similarly these particles may impart their 
absolute simultaneity to other particles by coincidences with 
them, and therefore any two bodies possess absolute simul- 
taneity if any connection between them has ever been established 
by coincidences. To suppose that they really do not possess 
this property - unless they have been so connected is to assume 
that the smallest particle may have an enormous effect on 
the largest star. 

I would not .dwell so minutely; on this subject but for the 
pernicious and widespread efiect that the "flight-signals” 
doctrine has had and is still having. I hope I have been 
able to show that it is In no sense a true representation of the 
Principle of Relativity. There is no necessity for allowing 
our intuitions to prejudice us against the Relativity Principle. 
On the other hand there is no excuse for allowing the Relativity 
Principle to prejudice us against the very valuable concept 
that there are certain fundamental quantities in the Universe 
which we can measure with our somewhat imperfect ideas of 
length, mass, and* time, 
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SUMMARY 

1. It is pointed out that the velocity of light is only one of 
many physical quantities, equally electromagnetic in nature, 
which are apparently not affected by the motion of the earth 
through space. 

2 . In view of this fact it is a fallacy to assume any one of 
these quantities to be a Universal. Constant and to deduce 
from this assumption that the others are not real constants 
but only apparent constants. 

3. Whatever view we take of the situation we can define our 
units of length, time, and mass in such a way as to make them 
independent of the velocity through space of the system con- 
sidered, and it follows that absolute simultaneity is definable. 




NEW COLEOPTERA FROM THE PHILIPPINE ISLANDS 

FAMILY BUPRESTIMJ, TRIBE AGRILINI 
By W. S. Fisher 

Of the Bureau of Entomology, United States Department of Agriculture 

This paper is based on part of a collection of Buprestidse re- 
ceived from Prof. Charles Fuller Baker, College of Agriculture, 
University of the Philippines, Los Banos, P. I., together with 
the material in the collection of the United States National 
Museum, Washington, D. C. 

Material from the Malaysian region was not well represented 
in the Museum collection, and most of the species mentioned 
in the present paper have been collected by Professor Baker on 
various islands of the Philippine Archipelago. The collection 
is especially rich in the smaller species of the family, and as 
these minute forms are seldom taken by the average collector, 
they, are usually not very well known. It is, therefore, neces- 
sary to describe a number of these as new. The present paper 
is confined to the tribe Agrilini, which includes nearly all of the 
smaller Buprestidse and is the largest tribe of the family, includ- 
ing over one-third of all the described species. 

Very little has been written on the habits of this tribe from 
the Philippines; one species, Agrilus occipitalis Eseh., has been 
reported as injuring branches of lemon and orange trees, and 
other species will be found of great economic importance just 
as soon as their habits are known. 

Through the kindness of Professor Baker, all the types of the 
new species here described have been placed in the United States 
National Museum. 

I take the opportunity of thanking Professor Baker for having 
given me the privilege of studying the material of this family 
from that interesting region. 

The keys given in the present paper do not include all the 
described species from the region, but are only based on the 
material received from Professor Baker, together with the speci- 
mens in the Museum collection. It has been impossible to include 
these other species, as many of the characters used in the keys 
are not mentioned in the descriptions by the various authors. 
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Tribe AGRIL1N1 Castehum and Gory 

Key to the genera. 1 

1. Median coxa; not move widely separated from each other than tho 

anterior ones; anterior margin of posterior eoxm strongly concave; 

tarsi more or Jess elongate . -■ 

Median coxa', more widely separated from eat*!; other than tlio anterior 
ones; anterior margin of posterior coxa; leebiy concave; tarsi 
very short 

2. Eyes large, touching pronotimi - - 3. 

Eyes small, placed a certain distance from pronotum. 

Cyliudromorp hn s K ies. 

3. Antenna; free in repose 4. 

Antennse inserted in a prosternr.il groove in repose.. ISfcosambus gen. nov. 

4. First joint of posterior tarsi short, rarely as long as the following 

two joints united — * r >* 

First joint of posterior tarsi as long as or longer than the following 
two joints united Agrilus Stcph, 

5. Antenna; serrate, beginning at the fourth joint (5. 

Antenna; serrate, beginning at the fifth or sixth joint 0. 

(J. Lateral margin of pronotum smooth Melibaeiis Deyr* 

Lateral margin of pronotum creuulate 7. 

7. Prosternal lobe short, more or less lobed on sides 8. 

Without prosternal lobe Coracbus Cast, and Cory. 

S. Pronotum with disk convex and smooth Cisseicoracbns Kcrrcin. 

Pronotum with disk uneven and indented Amorphosoma Cast. 

9. Femora normal 10- 

Femora robust, dentate on the inner side Saiabus Devr. 

10. Tibiae dilated for insertion of tarsi in repose.... Cryptodactylus Deyr. 

Tibiae not dilated for insertion of tarsi 11. 

11. Tibia; arcuate, leaving a space between them and the femora. 

Toxoscelus Deyr. 

Tibia; straight Neotoxoscclus gen. nov. 

J2. Tibia; free in repose...... 1.1. 

Tibko received, in a deep groove in repose LI. 

13. Base of pronotum truncate; eyes parallel...., Tarntracliys Kaund. 

Base of pronotum sinuate; eyes oblique Traehys Fabr. 

14. Epiatoma wide; antennal, cavities far apart. ..... Autlmxomorplius "Deyr. 

Epistoma narrow; antennal cavities close together.-.,.., 15. 

15. Antenna with joints 8 to 11 forming a distinct club. 

Apbauistieus Latr. 

Antennae normally dentate, not forming a distinct club.. Endeliis Deyr. 

Genus CYIINDROMOEPEBS Kiesenwetter 


Cylindromorphus orientalis Kerremans. 

This species is represented in the United States National 
Museum collection by three speciraenes; two labeled “Acc. No. 


1 MeMbaeus aeneifrons Deyr., M. hakeri Kerrem,, and Cisseicoraohus 
grandis Kerrem. have been described from the Philippines, but X have 
been unable to examine any of these species. 
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986, Bur. Agr. P. L, collected by C. R. Jones’" and “Aec. No. 1667 
Bur. Agr. P. I., collected by C. R. Jones,” all specimens without 
any definite locality. The Bureau of Agriculture reports that 
the locality for these numbers is Lamao, Bataan Province, Luzon. 

These specimens agree with the original description with the 
exception that they are of a uniform bronzy color. 

Genus EE OS AMBUS novum 

Form of Sambas . Head strongly convex; cheeks unarmed; 
antennal cavities rather large, oblique, widely separated and 
situated a little distance from the inner margin of the eyes. An- 
tennae short, serrate from the fifth joint; joints one and two 
robust, the second shorter; third and fourth more slender and 
about subequal in length; following joints strongly serrate on 
the inner margin. Eyes large, oval, distinctly more remote on 
occiput than at base. Pronotum wider than long, disk uneven, 
without lateral carina ; lateral margin feebly crenulate. Scut eh 
lurn visible. Elytra convex, without distinct basal depressions ; 
sides sinuate and expanded behind middle. Prosternum with 
two large lobes in front, concealing the sides of the mouth; 
deeply grooved along sides for insertion of antennae in repose. 
Intercoxa! process elevated and abruptly bent downward at 
apex. Pygidium broadly projecting behind tips of elytra, 
strongly, longitudinally carinate at middle, the carina angular 
and strongly elevated. Metasternum deeply emarginate in 
front. Middle coxae not more widely separated than the anterior 
ones. Posterior coxae deeply concave behind, nearly straight in 
front, with the lateral margin strongly dilated posteriorly. 
Femora moderately fiat, arcuately narrow T ed toward apex, the 
inner margin with a few very strong teeth. Tibiae very feebly 
arcuate and subcylindrical, the posterior one ciliate on the 
posterior margin. Tarsi very short, first joint about equal in 
length to the second; claws bifid at base, the lower portion 
touching that of the opposite side. 

Genotype, Neosambus cupricollis sp. nov. 

This genus superficially resembles Sambus Deyr., but can be 
easily separated from that genus by having the sides of the 
prosternum deeply grooved for the reception of the antennae in 
repose. In structure it is rather closely allied to the genus 
Kamosia Kerrem., from Africa, but the cheeks are unarmed 
while in that genus they are armed with a sharp tooth. In 
Neosambus the antennas are serrate from the fifth joint, while 
in Kamosia the serration begins at the fourth joint. 
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Key to the species. 

1. Above pubescent; elytra with transverse pubescent bands. . 

N. o Hiatus sp. nov. 

Above glabrous 2. 

2. Head feebly, longitudinally grooved N. cupricoliis sp. nov. 

Head without longitudinal groove 3. 

3. Elytra strongly expanded behind middle and a hotUe-green color. 

If. viridipennis sp. nov. 

Elytra feebly expanded behind middle ami of a reddish violaceous color. 

K. glabrus sp. nov. 

Keosamhus cupiicollis sp. nov. 

Elongate, robust and strongly convex, shining; head and 
pronotum bright cupreous, becoming brassy on front of head; 
elytra and beneath bright greenish blue, glabrous. 

Head with the front wide, strongly convex, feebly gibbose on 
the vertex, with a feeble, median, longitudinal groove on vertex 
and occiput, becoming obsolete on middle of front; surface 
strongly strigose, the strigae transverse on the front and becom- 
ing concentric on the gibbosities ; intervals with large, shallow 
punctures; epistoma transverse, anterior margin broadly but 
not deeply, arcuately emarginate, the angles extending beneath 
the antennal cavities; clypeal suture transverse, elevated. Pro- 
notum one-half wider than long, widest at about the middle, 
slightly narrower in front than behind; sides feebly margined 
and emulate, strongly arcuate from apex to basal sixth, then 
nearly straight to the posterior angles, which are nearly 
rectangular; anterior margin deeply emarginate, with a large, 
broadly rounded lobe at middle, the angles acute; base strongly 
bisinuate with a large median lobe, which is truncate in front 
of scutellmn ; disk strongly gibbose behind the middle ; surface 
with a broad, irregular depression along the lateral margin, 
extending from apical sixth to base, coarsely, transversely 
rugose, except on the gibbosities, where the rugse are more or 
less concentric, intervals smooth, with elongate punctures con- 
nected posteriorly to the rugae. Scutdlum triangular, very 
acute posteriorly ; surface smooth. Elytra as wide as pronotum 
at base, strongly convex; humeral angles obtusely ungulate ; 
sides strongly sinuate at posterior coxae, broadly expanded just 
behind the middle, then arcuately narrowed to tips, which are 
separately, broadly rounded and finely dentate; surface very 
coarsely, transversely rugose, becoming much smoother toward 
apex, intervals with coarse, elongate punctures behind the rugae. 
Abdomen rather convex, glabrous, rather densely marked with 
distinct crenulate lines ; prosternum coarsely scabrous and 
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sparsely pubescent; intereoxal process nearly parallel to behind 
coxse, then abruptly narrowed to apex, which is acute; tarsi 
and claws black ; tarsal lamellse brownish. 

Length, 6,1 millimeters ; width, 2.25. 

Described from a single specimen from Davao, Mindanao 
(C. F. Baker ) . 

Neosambus ornate sp. nov. 

Elongate, subparallel, moderately convex, uniformly piceous, 
with a feeble greenish tinge on elytra; head with the front 
cupreous; elytra ornamented with transverse pubescent bands. 

Head with the front wide, convex, not gibbose on vertex, 
with a vague median longitudinal groove, extending from oc- 
ciput to the clypeal suture, which is transversely truncate ; sur- 
face very sparsely, coarsely punctate, and sparsely pubescent; 
epistoma transverse, anterior margin broadly, but not deeply, 
arcuately emarginate, the angles extending beneath the antennal 
cavities. Pronotum three-fourths wider than long, widest at 
about the middle, base and apex about equal in width; sides 
feebly crenulate and evenly, arcuately rounded ; anterior margin 
moderately emarginate, with a broadly rounded lobe at middle, 
the angles acute; base bisinuate, with a broadly rounded lobe in 
front of scutellum, the angles obtusely rounded; disk rather 
evenly convex, with a broad, inconspicuous depression poste- 
riorly along the lateral margin ; surface sparsely, coarsely punc- 
tate and feebly strigose, sparsely clothed with long, white and 
brown, recumbent pubescence. Scutellum transversely trian- 
gular; surface smooth. Elytra as wide as pronotum at base, 
strongly convex ; humeral angles strongly angulate ; sides sinuate 
at posterior coxae, broadly expanded behind middle, then arcuately 
narrowed to tips, which are separately, broadly rounded ; surface 
strongly, transversely rugose and rather densely punctate, the 
punctures and rugae becoming finer toward apex, sparsely clothed 
with black and silvery white pubescence, the white pubescence 
forming designs on each elytron as follows: A broad oblique 
band extending from humerus to suture at basal fourth, a wide 
transverse band just behind the middle, and a narrower trans- 
verse band near apex. Abdomen rather convex, sparsely punc- 
tate and rather densely clothed with long* white pubescence; last 
segment feebly emarginate at apex: prosternum coarsely sea- 
brous and sparsely pubescent ; intereoxal process parallel-sided 
to behind coxse, then abruptly narrowed to apex, which is acute ; 
tarsi and claws black; tarsal lamellse yellowish. 
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Length, 4 millimeters; width, 1.5. 

Described from a unique specimen from Iligan, Mindanao 
(Baker ) . 

Meosambus viridipennis sp, nov. 

Elongate, rather robust, attenuate posteriorly, strongly eon vex; 
head and pronotum bright brassy green ; elytra bright bottle 
green; beneath piceous, shining and glabrous. 

Head with the front narrower than in the other species of this 
genus, strongly convex, not gibbose on vertex, and without me- 
dian longitudinal groove; sides concave, with the front feebly 
expanded on occiput, more strongly expanded at anterior mar- 
gin; surface coarsely, densely strigose, the strigm transverse on 
the front, becoming concentric on vertex, intervals with large 
shallow punctures; epistoma transverse, anterior margin broadly, 
but not deeply, arcuately emnvginatc, the angles extending be- 
neath the antennal cavities; clypeal suture transverse, elevated. 
Pronotum one-half wider than long, widest at about the middle, 
slightly narrower in front than behind; sides feebly margined and 
crenulate, strongly, arcuately rounded from, apex to middle, then 
nearly parallel to posterior angles, which are nearly rectangular ; 
anterior margin arcuately emarginale, with a feeble median lobe, 
the angles acute; base bisinuate, with a large median lobe, which 
is truncate in front of the scutellum; disk broadly gibbose on 
the anterior median part ; surface with a broad, deep, irregular 
depression along lateral margin, reaching from apical angles 
to the base, and a broad, transverse, concave depression along 
the posterior margin, rather finely, sparsely rugose, the intervals 
nearly smooth, with a few small punctures connected to the ruga; 
posteriorly. Scutellum triangular, very acute posteriorly; sur- 
face finely strigose. Elytra as wide as pronotum at base, 
strongly convex; humeral angles obtusely rounded; sides strongly 
sinuate at posterior coxae, broadly expanded behind 'middle, then 
rather obliquely narrowed to tips, which are separately, broadly 
rounded, and feebly dentate; surface rather coarsely, trans- 
versely rugose, becoming smooth posteriorly, intervals sparsely, 
coarsely punctate. Abdomen rather convex, glabrous, shining, 
sparsely and indistinctly marked with crenulate lines ; last seg- 
ment broadly emarginate at apex; prosternum finely, densely 
scabrous; intercoxal process parallel-sided to behind coxae, then 
abruptly narrowed to the apex, which is rather acute, sparsely 
clothed with long pubescence; tarsi and claws black; tarsal 
lamellae yellowish. ff 
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Length, 4.25 millimeters; width, 1.4, 

Described from a single specimen from Puerto Princess, Pala- 
wan (Baker ) . 

Heosambus glabrus sp. nov. 

Elongate, rather robust, attenuate posteriorly, strongly convex, 
glabrous; head green; pronotmn dull green, with a violaceous 
tinge ; elytra dark reddish violaceous ; beneath aeneous. 

Head with the front wide, strongly convex, not gibbose on ver- 
tex, without median longitudinal groove ; surface rather coarsely, 
densely punctate and vaguely strigose, feebly pubescent on the 
front ; epistoma about as long as wide, anterior margin broadly, 
but not deeply, arcuately emarginate, the angles wide and extend- 
ing beneath antennal cavities ; clypeal suture not distinct. 
Pronotum nearly two times as wide as long, widest at about the 
middle, narrower in front than behind; sides feebly margined 
and crenulate, strongly arcuate from apex to basal sixth, then 
nearly straight to posterior angles, which are nearly rectangular ; 
anterior margin deeply emarginate, with a large, broadly rounded 
lobe at middle, the angles acute; base strongly bisinuate, with 
a large median lobe, which is truncate in front of the scutellum ; 
disk strongly gibbose at middle; surface with a broad irregular 
depression along the lateral margin, which is more deeply de- 
pressed just back of the anterior margin, coarsely, tranversely 
rugose, the rugae becoming somewhat concentric on the elevated 
part. Scutellum triangular, very acute posteriorly; surface 
vaguely strigose. Elytra about equal in width to pronotum at 
base, strongly convex; humeral angles obtusely ungulate; sides 
sinuate at posterior coxae, feebly expanded just back of the middle, 
then strongly, arcuately narrowed to tips, which are separately 
broadly rounded and feebly dentate; surface very strongly, 
transversely rugose, the rugae becoming finer and denser toward 
apex, intervals with large elongate punctures, connected to the 
rugae posteriorly. Abdomen rather convex, glabrous, rather 
densely marked with distinct crenulate lines ; prosternum densely 
scabrous ; intercoxal process parallel to behind coxse, then abruptly 
narrowed to apex, which is rather obtuse, rather densely clothed 
with long white pubescence at middle; tarsi and claws black; 
tarsal lamellae brownish. 

Length, 4,25 millimeters ; width, 1.6. 

, Described from a single specimen from Mount Banahao, Luzon 
(Baker ) . 
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Key to the species . 2 

1. Elytra spinose at tip 2, 

Elytra not spinose at tip, sometimes strongly dentate 12. 

2. Elytra imispinose at tip 3, 

Elytra bispinose at tip.... - 8, 

3. Tip of elytron acuminate, spine at middle of apex 4. 

Tip of elytron emarginate, spine on outer angle, sometimes with a 

very minute spine at sutural angle — (5. 

4. Pygidium with projecting caritia at tip 5. 

Pygidium without projecting carina at tip A. quadiiplagiatus sp. nov. 

5. Elytra with pubescent spaces A. sexsignatus sp. nov. 

Elytra without pubescent spaces A. benguetensis sp. nov. 

6. Claws cleft in such a manner that the lower portion is turned inward, 

nearly or quite touching that of the opposite side 7, 

Claws simply cleft, the lower portion not inverted A. ornate Deyr. 

7. Above bright blue A. piper! sp. nov. 

Above green or bronzy green A. lxasonicns Kerrem. 

8. Pygidium with projecting carina at tip 9. 

Pygidium without projecting carina at tip 10. 

9. Elytra with transverse dark band at apical third; male without 

tubercle at middle of first abdominal segment.. A, nigrocinctus Saund, 
Elytra with a small dark area at apical third along suture, not reach- 
ing lateral margin; male with two small tubercles at middle of 

•first abdominal segment A. inquinatus Saund. 

10. Elytra with pubescent spaces A, subspinosus sp, nov. 

Elytra without pubescent spaces n, 

XX. Prothoraeic carina short, very arcuate; elytra! spines unequal; color 

^ uc A, banakaoensis sp. nov. 

Prothoraeic carina long, nearly straight; elytra! spines equal; color 
bronzy green A. maquilingensis sp. nov. 

12. Claws deft in such a manner that the lower portion is turned inward, 

nearly or quite touching that of the opposite side la. 

Claws simply cleft, the lower portion not inverted 21. 

13. Hind angles of pronotum carinate 14 . 

Hind angles of pronotum not; carinate 17 . 

14. Hind tarsi half as long as the tihuo; form elongate..,. A. occipitalis ’JR sell. 

Hind tarsi not half as long as tibia;; form short 15. 

15. Intercoxal process elevated along sides A. al bociactus sp. nov. 

Inter coxal process not elevated along sides 1C. 

16. Color above blue to greenish blue A. snbpnbescens sp. nov. 

Head and pronotum green; elytra brown A. zamboangensis sp. nov. 

" The following species of Agrilus have been reported from the Philippines 
but have not been seen by me: Agrilus abdomvnalis Saund., A. ucutus Thumb., 
A. aegnicollis Esch., A . ato?nus Kerr em., A. balnearis Kerrem., A . discicollis 
Deyr., A. fontanus Kerrem., A. pilicauda Saund., A. rubifrons Deyr., A. 
aemperi Saund., A. striaticollis Kerrem., A. viUs Saund., and A. oreophilm 
Fisher (monticola Kerrem.). ' 
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17. Elytra with pubescent spaces 18. 

Elytra without pubescent spaces 20. 

18. Pubescence on elytra forming an inconspicuous vitta. 

A. inconstans sp. nov. 

Pubescence on elytra forming spots 19. 

19. Color blue; tips of elytron broadly rounded and dentate. 

A. rotundipennis sp. nov. 


Color green, shading to cupreous violaceous at tips of elytra, which 

are narrowly rounded and strongly dentate A. bakeri Kerrem. 

20. Color above bluish green A. subviridis sp. nov. 

Color above cupreous to bronzy (rubbed specimens). 

A. inconstans sp. nov. 


21, Hind angles of pronotum carinate ^ 24. 

Hind angles of pronotum not carinate 22. 

22, Inter coxal process gradually narrowing; tip acute 23. 


Intereoxal process expanded behind coxae; tip broad and emarginate. 

A. seniipiifcescens sp. nov. 

23. Prosternal lobe areuately emarginate in front; male with a sharp tooth 

at middle of first abdominal segment A. subvittatns sp. nov. 

Prosternal lobe broadly rounded in front; male without tooth at middle 
of first abdominal segment A. fulvovittatus sp. nov. 

24. Pygidium with projecting carina at tip A. innotatus sp. nov. 

Pygidium without projecting carina at tip 25. 

25. Intereoxal process parallel between and behind eoxse 26. 

Intereoxal process expanded behind the coxse 30. 

26. Head with, front deeply impressed A. aguiualdoi sp. nov. 

Head with the front fiat or convex; vertex more or less grooved.... 27. 

27. Elytra with distinct pubescent spaces 28. 

Elytra without distinct pubescent spaces 29. 

28. Prosternal lobe broadly rounded; first joint of hind tarsi one-fifth as 

long as tibiae ; intereoxal process squarely truncate at apex with 

acute tooth at middle A. palawanensis sp. nov. 

Prosternal lobe areuately emarginate; first joint of hind tarsi one- 
third. as long as tibiae ; intereoxal process areuately rounded at apex. 

A. bisignatus sp. nov. 

29. Pronotum regularly convex A. tayabensis sp. nov. 

Pronotum with the convexity limited posteriorly by a transverse depres- 
sion along basal margin A. dapitanensis sp. nov. 


30. Elytra longitudinally carinate behind humeri 34. 

Elytra not longitudinally carinate behind humeri 31. 


31. Elytra with transverse dark band at apical third. 

A. philippinensis sp. nov. 
Elytra without transverse dark band at apical third 32. 

32. Tip of intereoxal process wide and biemarginate, with the angles very 

acute 33 . 

Tip of intereoxal process attenuate, with the angles obtuse. 

A. attenuatus sp. nov. 

83. Last ventral segment rounded at tip; male with intereoxal process 

longitudinally carinate at middle A. manilensis sp. nov. 

Last ventral segment emarginate at tip; intereoxal process not carinate 
in the male A. Wtuanensis sp, nov. 


177076 -3 
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34. Elytra -with transverse dark band 35,. 

Elytra without transverse dark band 37. 

35. Transverse dark band at middle of elytra; last ventral segment 

rounded at tip v A. iiienms S|>. nov. 

Transverse dark band at apical third; last ventral .segment; emargitmio 
at tip 36. 

36. Elytra with basal two-thirds and apical fourth uniformly clothed 

with white pubescence A. min ut.us sp. nov. 

Elytra with apical fourth and transverse band just behind middle 
clothed with white pubescence A. pulchcr Deyr, 

37. Tip of intercoxal process wide and biemargdnai.e, with the angles very 


acute 38. 

Tip of intercoxal process attenuate, with the angles obtuse 41. 

33. Eyes converging- posteriorly 39. 

Eyes not converging posteriorly 40 . 


39. Form robust; carina on elytra short; olytral pubescence very coarse. 

! A. butuancnsis sp. nov. 

Form more slender; carina on elytra long; elytra! pubescence Hue. 

A. iniHiaciilatus sp, nov. 

40. Elytra cupreous, with two indistinct white spots along suture near 

apex; form robust A. maliuaocnsis sp. nov. 

Elytra greenish bronze; form more slender A. iiigancnsis sp. nov. 

41. Eyes converging toward clypeus; hind tibiae flattened and angulate 

on outer margin near apex A. davaoensis sp' nov. 

Eyes not converging, sides parallel; hind tibi® not ungulate on outer 
margin a. mindanaoeusis sp. nov. 

Agrikis oreopliilus no m, nov. 

In 1906 Kerremans * described a species of Agrilus from New 
Guinea under the name monticdla, and in 1914 be described a 
species of the same genus from Mount Maquiling, Luzon, Phil- 
ippine Islands, under the same name . 4 For the species from 
Luzon I propose the new name oraopkilns. 

Agrilus quadriplagiatus sp. riov. 

Female.— Form moderately elongate, robust, front of bead 
cupreous, sides of pronotum and beneath bright aeneous with a 
strong cupreous reflection; occiput, prosternum, legs, disks of 
pronotum, and base of elytra dull dark green with a slight 
purplish, tinge, the elytra becoming dark violaceous posteriorly 
and ornamented with pubescent spaces. 

Antennae shining black, reaching to middle of pronotum, 
serrate from the fourth joint. Head with the front rather flat, 
the sides gradually narrowed from vertex to clypeus, broadly and 
rather feebly, longitudinally impressed from occiput to clypeus ; 


' Deutsche ent. Zeitschr. (1906) 416. 
* Philip. Journ. Sci. § D 9 (1914) 85. 
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surface densely, transversely strigose and clothed with a few 
inconspicuous white hairs, the hairs becoming finer, darker, and 
almost invisible posteriorly. Clypeus wider than long, with 
the front margin broadly, areuately emarginate. Pronotum 
nearly twice as wide as long, slightly narrowed at base; sides 
feebly arcuate from apex to base; lateral margin nearly straight 
when viewed laterally; hind angles rectangular, with a sharply 
defined, very short, arcuate carina, which does not extend be- 
yond basal fourth ; disk convex, with a vague transverse impres- 
sion behind anterior margin and a similar but deeper one at 
middle, a deep, oblique, lateral depression joining the transverse 
median impression; surface coarsely, closely, and irregularly, 
transversely strigose, the intervals between the strigse punctate 
and clothed with short, erect, inconspicuous hairs, Scutellmh 
with a double transverse carina. Elytra rather strongly sinuate 
behind the humeri, scarcely dilated behind the middle, then 
obliquely narrowed to apices, these extending into a long acute 
spine, which is. on a line with the middle of the elytron, the outer 
edge of the elytron before the spine rather strongly serrulate, the 
inner edge concave, with a few, small, sharp teeth near the 
suture; sides of the abdomen exposed above; disk rather convex, 
without distinct costa, the sutural edge slightly elevated at 
apical third ; humeri prominent, not carinate ; basal depression 
moderately deep ; surface shining, finely and densely imbricate, 
becoming smoother and simply punctate toward apex, sparsely 
clothed with short, inconspicuous, recumbent hairs, which do 
not conceal the surface sculpture, each elytron with two round 
white pubescent spots, one at the middle and the other at the 
apical third. Body beneath bright aeneous with a feeble 
cupreous reflection, prosternum and legs dull dark green with 
a brassy tinge, the former densely, rather coarsely rugose, and 
sparsely, finely pubescent; prosternal lobe broadly, areuately 
emarginate ; intercoxal process broad, parallel, and acute at tip ; 
propleura coarsely rugose, not pubescent ; metasternum coarsely 
strigose. Abdomen nearly smooth, feebly, transversely strigose, 
finely punctate along the edge of the strigse, third segment with 
a densely pubescent transverse spot at side ; first ventral segment 
convex, neither impressed nor pubescent; last ventral obtusely 
rounded at tip; vertical portion of the segments, except the 
second, densely pubescent; pygidium coarsely punctate, not at 
all carinate. Hind tarsi five-sevenths as long as the tibiae, first 
joint longer than the four following joints united; tibise not 
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mucronate; claws divaricate, rather strongly cleft, the lower 
portion not inverted. 

Length, 11 millimeters; width, 3.75. 

Described from a single female from Davao, Mindanao 
(Baker) . 

Agrihis sexsignatns sp. nov. 

Form elongate, parallel, front of head and margin of pronotum 
green, occiput of head, pronotum except margin, and elytra 
black, sides of pronotum and each elytron with three yellow 
pubescent spots, the first filling the basal depression, the second 
at middle near suture, and the third at the apical third and closer 
to suture than the middle one. 

t Antenna; black, with the basal joints slightly bronzy, reaching 
to middle of pronotum, serrate from the fourth joint; front Hat, 
slightly narrowed toward clypens ; occiput very feebly impressed, 
the line extending to the middle of the front; surface closely, 
coarsely punctate, becoming slightly, longitudinally strigose on 
the occiput, clothed with a few golden yellow hairs on anterior 
half, becoming denser behind the clypens. Clypeus wider than 
long, with the front margin nearly truncate. Pronotum one- 
third wider than long, distinctly narrower at base than apex, 
sides slightly sinuate, lateral margin strongly sinuate when 
viewed laterally, hind angles rectangular, without any trace of 
carina, disk moderately convex, a moderately deep impression 
behind the front angles, which is entirely lateral, and a faint 
antescutellar depression; surface rather finely and densely, 
transversely strigose-pimctato, a broad band of golden pubes- 
cence along the lateral margin, the hind angles, however, not 
pubescent. Sculellum strongly, transversely carinate. Elytra 
slightly sinuate behind the humeri, with a feeble postmodkin 
dilatation, then gradually narrowed to apices, sides of abdomen 
exposed above; apices extending into a long acute spine, which is 
on a line with the middle of the elytron, the outer edge of the 
elytra before the spine rather strongly serrulate, the inner edge of 
spine feebly serrulate ; disk slightly flattened, with distinct cost®, 
the sutural edge slightly elevated at apical third, humeri moder- 
ate, not carinate; basal depressions well marked; surface sub- 
opaque, strongly and densely, imfarieately granulate, sparsely 
clothed with short, inconspicuous, recumbent hairs, which do not 
conceal the surface sculpture, and ornamented as above. Body 
beneath with a slight aeneous tinge ; prosternum densely, roughly 
scabrous, and sparsely, finely pubescent; prosternal lobe broadly 
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rounded, and feebly, broadly, arcuately emarginate at middle; 
intercoxal process broad, distinctly broadened behind the coxse, 
apex broad and biemarginate ; propleura densely punctate and 
sparsely pubescent ; metasternum finely rugose. Abdomen 
rather finely strigose, becoming more coarsely so at the middle 
of first segment, third segment with a dense golden pubescent 
spot at sides ; first segment convex, not impressed nor distinctly 
pubescent, with a series of sharp sawlike teeth along the poste- 
rior margin on the median line, the teeth feebly elevated and 
pointing backward; last ventral obtusely rounded and feebly 
emarginate at tip, vertical portions of the first and third seg- 
ments covered with dense golden pubescence; pygidium punctate, 
rather strongly carinate, the carina projecting and truncate at 
tip. Hind tarsi about one-half as long as the tibiae, first joint 
about equal in length to the four following joints united; front 
and middle tibiae feebly mucronate at tip; claws divaricate, 
strongly cleft, the lower portions incurved, those of the anterior 
and middle tarsi less incurved than the posterior ones, so that 
the points are quite distant. 

Length, 6.25 to 8 millimeters; width, 1.75 to 2. 

Described from two specimens, probably males. The type 
is from Imugan, Nueva Vizcaya Province, Luzon (Baker) ; a 
paratype is from Puerto Princesa, Palawan (Baker) . 

Agrilus benguetensis sp. nov. 

Female , — Form elongate, subcylindrical ; head shining, dark 
olivaceous; pronotum reddish cupreous; elytra dull olivaceous, 
becoming violaceous posteriorly. 

(Antennae broken off.) Head with the front slightly concave ; 
sides arcuately expanded at vertex, then slightly narrowed to- 
ward occiput and clypeus ; broadly, longitudinally impressed from 
occiput to clypeus, the impression becoming deep on the occiput, 
and with a broad transverse impression in front of clypeus; 
surface strongly, transversely strigose, intervals sparsely and 
coarsely punctured, clothed with numerous short white hairs 
behind the clypeus. Clypeus wider than long, with the front 
margin broadly, arcuately emarginate. Pronotum two-thirds 
wider than long, slightly narrowed at base, sides slightly arcuate, 
lateral margin slightly sinuous when viewed laterally, hind an- 
gles rectangular, with sharply defined, slightly arcuate carina, the 
carina extending to lateral margin near middle, disk moderately 
convex, a deep, oblique, lateral depression and a broad and 
rather deep concavity in front of scutellum; surface coarsely, 



362 


The Philippine Journal of Science 


1921 


closely, and irregularly, transversely strigose, the intervals be- 
tween the ridges punctate and clothed with short, erect, incon- 
spicuous hairs. Scutellum transversely carinate, the eariim 
broadly interrupted at middle. Elytra slightly sinuate behind 
the humeri, with a feeble postmedian dilatation, then strongly 
narrowed to apices, sides of abdomen exposed; apices extending 
into a long acute spine, which is on a line with the middle of 
the elytron, outer edge of the elytron before the spine scarcely 
serrulate, inner edge of spine concave, with a few small sharp 
teeth near the end of suture; disk moderately convex, without 
distinct costm, the sutural edge feebly elevated near the apex; 
humeri moderate, not carinate; basal depressions well marked; 
surface subopaque, finely and densely, imbricately granulate, 
rather densely _ clothed with short, inconspicuous, recumbent 
hairs, which clo not conceal the surface sculpture. Body beneath 
aeneous, with a cupreous tinge toward the lateral margins ; pro- 
sternum roughly scabrous and sparsely, finely pubescent; pro- 
sternal lobe broadly rounded, feebly areuately and broadly 
emarginate at middle ; intereoxal process broad, the sides parallel, 
very abruptly narrowed, at apex, which is rather obtuse; pro- 
pleura slightly strigose and very little pubescent; metasternum 
coarsely punctate-strigose, the sides densely punctate and rather 
densely pubescent. Abdomen rather sparsely, coarsely punctate 
and somewhat strigose along the median line, with very finely and 
densely punctured areas, midway between the sides and middle, 
sparsely pubescent ; first ventral segment convex, not impressed 
nor pubescent; last ventral obtusely rounded <it tip; vertical 
portions of the segments not conspicuously pubescent, the first 
rather strongly granulate, pygidium punctate, carinate, the 
carina projecting and truncate at tip. Kind tarsi four-sevenths 
as long as the tibia?, first joint longer than the four following 
joints united; tibiae not mucronate; claws divaricate, cleft at 
the middle, the lower portion not inverted. 

Length, 10.5 millimeters; width, 2.6. 

Described from a single female from Baguio, Bcmguet, Luzon 
(Baker ) . 

Agrilus piperi sp. nov. 

Male . — Form short, rather robust, entirely bright blue, with 
a wide transverse band of sparsely placed, silvery white, re- 
cumbent hairs at tip of elytra. 

Antennae short, not quite reaching to middle of pronotum, ser- 
rate from the fourth joint. Head with the front concave, sides 
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arcuately expanded at vertex, then slightly narrowed posteriorly 
and more strongly toward clypeus; rather deeply and broadly, 
longitudinally impressed from occiput to clypeus ; surface 
with coarsely placed sinuate stride and nearly glabrous. Cly- 
peus slightly wider than long, with the front margin broadly, 
arcuately emarginate. Pronotum one-half wider than long, 
slightly narrower at base than apex, sides strongly arcuate in 
front, slightly sinuate behind middle, lateral margin feebly 
sinuate, hind angles rectangular, with a sharply defined, sinuous 
carina, the carina rather distant from posterior margin, extend- 
ing to near lateral margin a little beyond middle, disk moderately 
convex, with a deep, oblique, lateral depression, and a feeble 
one in front of scutellum ; surface finely and widely striate, the 
striae transverse at middle, oblique at sides, intervals broad and 
shining, the depression sparsely punctate. Scutellum feebly, 
transversely carinate. Elytra slightly sinuate behind the humeri, 
broadened behind the middle, nearly entirely concealing the abdo- 
men from above, then obliquely narrowed to apices, these con- 
jointly, broadly, arcuately emarginate, with a short sharp spine 
at outer angles and a very minute one at sutural angles, the outer 
edge of the elytra moderately serrulate at apex; disk slightly fat- 
tened, without distinct costae, the sutural edge elevated behind the 
middle, humeri not prominent nor carinate, basal depressions 
not very deep ; surface shining, densely and coarsely, imbricately 
granulate, slightly strigose at sides, sparsely clothed with short, 
inconspicuous, recumbent hairs, which do not conceal the surface 
sculpture and ornamented as above. Body beneath same color 
as above; prosternum densely, roughly scabrous, and sparsely, 
finely pubescent; prosternal lobe broadly, arcuately rounded, fee- 
bly truncate in front; intercoxal process feebly broadened behind 
coxae, apex truncate, with an acute tooth at middle; propleura 
scabrous, slightly strigose, and feebly pubescent; metasternum 
moderately strigose. Abdomen sparsely punctate and trans- 
versely strigose, the strigae coarse at the base, becoming finer 
toward apex, sparsely clothed with distinct white hairs, third 
and fourth segments with a more densely pubescent spot at the 
sides ; first ventral segment convex, not impressed nor distinctly 
pubescent; last ventral obtusely rounded at tip; vertical portions 
of the first, third, and fourth segments with rather dense pubes- 
cent areas ; pygidium indistinctly punctate, with a feeble median 
carina, which is not projecting at apex. Hind tarsi not quite 
half as long as the tibiae, first joint about equal in length to the 
four following joints united; front and middle tibiae feebly 
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arcuate, hind tibiae straight* not mucronate at tip; claws similar 
on all the tarsi* deeply cleft, the lower portion strongly incurved 
and touching that of the opposite side. 

Length, 8.5 millimeters; width, 1.0. 

Described from a single male specimen in the United States 
National Museum collection, labeled “Lamao, Luzon, P. I., iii—vi, 
1911, C. V. Piper collector/' 

Agrilus ornatus Deyrolle. 

Specimens of this species were examined from the following 
localities: Butuan, Mindanao (Baker 8856); Puerto Princesa, 
Palawan (Baker 835$). 

This species is variable in size; specimens measure from 
5.25 to 7.5 millimeters in length, but otherwise are identical. 

Agrilus luzonicus Kerremans. 

This species seems to be rather common and to have a 
wide distribution, as specimens were examined from the fol- 
lowing localities: Mount Maquiling, Luzon (Baker 8816 , 8814, 
8815 , 8817); Los Banos, Luzon (Baker); Tacloban, Leyte 
(Baker) ; Davao, Mindanao (Baker ) . 

The specimens are uniform in size but vary in color from 
greenish blue to bright brassy green. 

Agrilus nigrocinctus Saunders. 

{Specimens of this species were examined from the following 
localities: One male from Davao, Mindanao (Baker 8888) and 
a female from Baguio, Benguet Province, Luzon (Baker), 

Agrilus inquxnatus Saunders. 

Material of this species was examined from the following 
localities in Mindanao: One male and one female from Davao 
(Baker 8824, 8861) ; two females from Zamboanga (Baker 
8821 ) ; a male from. Butuan (Baker ) . 

Agrilus subspiuosus sp. nov. 

Male . — Form elongate, rather slender, head and sides of pro- 
notum aeneous, disk of pronotum dark olive green, with a pur- 
plish tinge; elytra aeneous, becoming purpureous toward apex; 
each elytron ornate with an inconspicuous wide band of short 
white pubescence, reaching from the basal depressions along 
suture to just beyond the middle, then obliquely backward to- 
ward lateral margin, but not quite reaching it. 
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Antennae aeneous, becoming black toward tip, reaching to 
basal third of pronotum, serrate from the fourth joint. Head 
with the front convex, sides slightly narrowed toward clypeus, 
broadly and rather deeply impressed on vertex, less deeply on 
occiput; surface finely rugose, with the intervals sparsely 
punctate and very finely granulate, with a row of white hairs 
along lateral margin and a few sparsely placed ones behind 
clypeus. Clypeus slightly wider than long, with the front 
margin truncate. Pronotum one-third wider than long, slightly 
narrowed at base; sides nearly straight anteriorly, slightly ar- 
cuate behind middle and narrowly explanate; lateral margin 
strongly sinuate when viewed laterally; behind angles rectan- 
gular, with a well-defined arcuate carina, the carina extending 
to lateral margin near middle ; disk convex, with a broad lateral 
depression and the median line with two vague depressions, 
the posterior the larger; surface finely, densely, irregularly 
strigose, the intervals between the ridges densely and coarsely 
punctate, each puncture with a short, erect, inconspicuous hair, 
Scutellum transversely carinate. Elytra distinctly sinuate 
behind the humeri, with a very feeble postmedian dilatation, 
then strongly narrowed to apices; sides of abdomen exposed 
above ; each elytron emarginate at tip, the sutural angle 
produced into a long acute spine which is feebly serrate 
on the inner side, the lateral margin feebly serrate and ex- 
tending into a very minute spine; disk rather fiat, without 
distinct costs, the sutural edge rather strongly elevated at 
apical third; humeri moderately prominent, not carinate; basal 
depressions moderately deep ; surface shining, coarsely punctate- 
granulate, becoming smoother and feebly imbricate near apex, 
sparsely clothed with short, inconspicuous hairs and ornamented 
as above. Body beneath aeneous; prosternum densely and very 
finely punctate along the middle, clothed with fine, suberect, 
silky pubescence, sides coarsely punctate and scabrous; pro- 
sternal lobe broad, deeply and arcuately emarginate at middle; 
intercoxal process broad, sides feebly broadened behind coxse, 
apex truncate and biemarginate ; propleura coarsely punctate 
and slightly strigose, sparsely pubescent; metasternum roughly 
scabrous, somewhat strigose and pubescent. Abdomen densely 
punctate at sides, especially near base, more sparsely along 
median line; first ventral segment slightly depressed at middle, 
second with a narrow longitudinal smooth line extending to 
middle ; last ventral broadly concave, with a feeble longitudinal 
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carina extending* from apex to about the middle, obtusely 
rounded at tip; vertical portions without conspicuous pubescent 
areas; pyg'idium finely punctate, subacute at apex, the carina, 
well marked but not projecting- Hind tarsi two- thirds as long 
as the tibiae, first joint just about equal in length to Hie Lour 
following joints united; anterior and middle tibiae willi a dis- 
tinct mucro at the inner apex, posterior iibius smspio; claws 
similar on all the tarsi, divaricate, broadly too Hue!, I, no lower 
portion not incurved. 

Length, 7.25 millimeters; width, 1.8. 

Female . — Differs from the male as follows: Head darker ui 
color; prosternum densely and roughly scabrous over entire 
surface, without distinct pubescence; irnst ventral segment con- 
vex, uniformly punctate and pubescent; last ventral convex, 
without longitudinal .carina, obtusely rounded at apex; tibia? 
not mucronate. 

Described from two specimens. The type is a male from 
Davao, Mindanao (Baker) ; the allotype is a female from 
Mount Maquiling, Luzon (Baker). 

Agrilus banahaoensis sp. nov. 

Male . — Form elongate, subcylindrical, front of head aeneous, 
occiput of head and pronotum cyaneous, elytra dark blue, be- 
coming violaceous posteriorly. 

Antenna? aeneous, reaching a little beyond the middle of pro- 
notum, serrate from the fourth joint. Head with the front Hat, 
the sides nearly parallel; occiput rather deeply and broadly 
impressed, with a feeble broad impression on the front; surface 
strongly, transversely strigoso, the intervals sparsely punctate, 
finely granulate and very sparsely clothed with a few incon- 
spicuous hairs. Clypcus wider than long, with the front 
margin truncate. Bronotum one-third wider than long, slightly 
narrower at base than apex ; sides slightly sinuate, lateral mar- 
gin strongly sinuous when viewed laterally; hind angles rectan- 
gular, with a sharply defined, arcuate carina, the carina ending 
abruptly near lateral margin at basal third, disk moderately 
convex, a moderately deep, oblique, lateral depression and a vague 
anterior and posterior depression on the median line; surface 
finely, densely, and irregularly strigose, the intervals between 
the strigse densely and coarsely punctate, each puncture with 
a short, erect, inconspicuous hair, Scutellum transversely car- 
inate, Elytra with a slight posthumeral sinuation, behind 
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which there is a slight dilatation, then strongly narrowed to 
apices, which are bispinose, the inner spine long, acute, and on 
a line with the middle of the elytron, lateral margin smooth, 
extending into a sharp spine which is shorter than the inner 
one; sides of abdomen exposed above; disk slightly flattened, 
without distinct costse, the sutural edge strongly elevated be- 
hind the middle; humeri prominent, with a very minute carina 
at base; basal depressions moderately deep; surface shining, 
rather finely and densely, imbricately granulate, smoother near 
apex, rather densely clothed with short, semierect hairs, which 
do not conceal the surface sculpture. Body beneath plumbeous, 
with the legs of a more greenish color; prosternum densely, 
roughly scabrous and sparsely, finely pubescent; prostemal lobe 
broadly rounded and deeply, arcuately emarginate in front; in- 
tercoxal process broad, sides parallel to behind coxae, then abruptly 
narrowed to apex, which is acute ; propleura finely punctate and 
sparsely pubescent; metasternum at sides densely and rather 
coarsely punctate, smooth along the middle and rather densely 
pubescent. Abdomen finely punctate at middle, more densely 
at sides, sparsely clothed with distinct white hairs ; first ventral 
segment feebly flattened and slightly more densely punctured 
and pubescent; last ventral obtusely rounded at apex; vertical 
portions of the segments not conspicuously pubescent; pygidium 
finely punctate, pubescent at apex, the carina well marked, but not 
projecting. Hind tarsi nearly half as long as the tibiae, first 
joint about equal in length to the four following joints united; 
front tibise feebly arcuate; middle and posterior tibiae straight, 
not mucronate at tip ; claws similar on all the tarsi, divaricate, 
broadly toothed at base, the lower portion not incurved. 

Length, 8 millimeters, width, 2.1. 

Described from a single male specimen from Mount Banahao, 
Luzon (Baker). 

Agrilus maquilingensis sp. nov. 

Female . — Form elongate, rather slender ; entirely aeneous. 

Antennas aeneous, reaching a little beyond the middle of pro- 
notum, serrate from the fourth joint. Head with the front rather 
convex and slightly gibbose at the sides on vertex ; sides nearly 
parallel, abruptly and deeply impressed on the vertex, becoming 
less distinct on the occiput; surface finely rugose, with the in- 
tervals sparsely punctate and finely, densely granulate, the rugse 
becoming more distinct and longitudinal on the occiput, sparsely 
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clothed with a few long yellow hairs behind the clypeus. Cly- 
peus wider than long, with the front margin nearly truncate,, 
Pronotum one-third wider than long, distinctly narrower at 
base than apex; sides nearly straight in front, sinuate posteriorly ; 
lateral margin very nearly straight when viewed laterally ; hind 
angles' rectangular, with a well-defined, slightly arcuate oar in a, 
the carina extending to lateral margin near middle; disk 
strongly convex, with a feeble lateral depression and another 
similar one in front of seutelium; surface coarsely, closely, 
transversely strigose, the intervals between the striga: linciy 
and sparsely punctate. Seutelium transversely carinate. Ely- 
tra strongly sinuate behind the humeri, with the postmedian 
dilatation nearly entirely concealing the. sides of abdomen from 
above, strongly narrowed to the apices; each elytron rather 
feebly, arcuately emarginate at tip, the angles produced into 
short spines, which are equal in length, outer edge oC elytron 
near apex smooth; disk rather fl at, without distinct costas, 
sutural edge gradually elevated from the basal fourth, becoming 
quite distinct behind the middle; humeri rather prominent, not 
carinate; basal depressions rather feeble; surface subopaque, 
finely, densely granulate-scabrous, and sparsely clothed with 
short, white, recumbent hairs, which do not conceal the surface 
sculpture. Body beneath aeneous, more shining than above; 
prosternum densely, roughly scabrous, without pubescence ; 
prosternal lobe acutely and rather deeply emarginate at middle ; 
intercoxal process broad, sides nearly parallel, abruptly nar- 
rowed to apex, which is acute; pro pleura coarsely punctate, 
slightly strigose, not pubescent; metasternum closely punctate 
and strongly reticulate, without conspicuous pubescence. Ab- 
domen 'finely and rather closely punctate, distinctly strigoso at 
base, with fine punctures along the edge of the stride, nearly 
glabrous; first ventral segment convex, not impressed tun* pubes- 
cent; last ventral feebly truncate at apex, with few feeble as- 
perities posteriorly; vertical portions not conspicuously pubes- 
cent; pygidium punctate, subacute at apex, the carina well 
marked, but not projecting at tip. Hind tarsi a little more 
than half as long as tibise, first joint distinctly longer than 
the four following joints united; all tibise nearly straight, not 
mucronate at tip; claws similar on all the tarsi, divaricate, 
broadly toothed at base, the lower portion not incurved. 

Length, 6 millimeters; width, 1.8. 

Described from a unique female from Mount Maquiling, Luzon 
(Baker ) . 
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Ag'rilus occipitalis Eschscholtz. 

This seems to be the commonest species of the genus in the 
Philippines, and all the specimens examined are quite uniform 
in size and coloration. Material has been examined from the 
following localities in Mindanao: Davao (Baker 8858, 8359) ; 
Zamboanga (Baker 8347); Dapitan (Baker 8301); Butuan 
(Baker 8302). Specimens from Luzon are from Malinao 
(Baker 830. 4) and Mount Maquiling (Baker) . Material in the 
United States National Museum collection without definite local- 
ity is labeled “Bur. Agri., P. L, Acc. Nos. 188, 242, 252, 1484, 
2269 collected by B. Arce and C. E. Jones.” The Bureau of 
Agriculture reports localities and collectors for these numbers 
as follows: Manila (Arce 188, 1484, Jones 252 ) ; Santo Tomas, 
Batangas Province, Luzon (Jones 242) ; Diklom, Bukidnon, Min- 
danao (John T. Zimmer 2269) . 

Agrilus alb o ductus sp. nov. 

Form short, rather robust, front of head and beneath aeneous, 
posterior part of head, pronotum, and elytra greenish blue, 
with a strong violaceous tinge. . 

Antenna dark, with the basal joints aeneous, reaching to basal 
fourth of pronotum, and serrate from the fourth joint. Head 
with the front strongly convex, sides strongly expanded at ver- 
tex, then narrowed both posteriorly and toward clypeus, broadly 
and feebly impressed on vertex and occiput; surface nearly 
smooth, shining, with a few indistinct punctures and clothed 
with a row of sparsely placed, short white hairs along the lateral 
margin. Clypeus with the front margin truncate, slightly wider 
than long. Pronotum two-thirds wider than long, not narrower 
at base than apex, sides nearly straight, slightly sinuate near hind 
angles, lateral margin nearly straight; hind angles rectangular, 
with a feebly defined straight carina, the carina extending to 
near lateral margin at middle; disk convex, with a wide, oblique, 
lateral depression extending* along the basal .fourth; surface 
finely and rather distantly striate, the intervals smooth and 
shining. Scutellum transversely carinate. Elytra slightly sin- 
uate behind the humeri, slightly broadened behind middle, 
nearly entirely concealing the sides of the abdomen from above, 
then strongly, obliquely narrowed to the apices, which are separ- 
ately rounded and rather strongly serrulate ; disk convex, with- 
out distinct costse, sutural edge feebly elevated near apex; 
humeri moderate, without carina; basal depressions rather 
feeble but more distinct than in A. subpnbescens ; surface shining, 



370 


The Philippine Journal of Science 


1921 


coarsely, imbricately granulate, becoming smoother near apex, 
sparsely clothed with short inconspicuous hairs and each elytron 
with a transverse band of white pubescence at the apical third 
and a similar band at tip. Body beneath dark aeneous; pro- 
sternum sparsely and coarsely rugose, finely granulate between 
the rugae and sparsely pubescent; prosternal lobe broad, very 
broadly rounded and fully truncate in front; inter coxal process 
broad, sides parallel, with the edge strongly, abruptly elevated 
along the coxae, abruptly narrowed at tip; propleura punctate, 
feebly reticulate and sparsely pubescent; metasternum strongly, 
transversely strigose, with fine punctures along the edge of the 
strigse, sparsely pubescent. Abdomen sparsely and coarsely 
strigose at base, becoming more densely, finely strigose and 
punctate at the sides, .sparsely pubescent; first ventral segment 
convex, not impressed nor conspicuously pubescent; last ventral 
broadly and feebly, transversely concave, the apex acutely, but 
not deeply emarginate at middle; vertical portions not conspic- 
uously pubescent; pygidium punctate and carinate at middle, 
the carina not projecting at apex. Hind tarsi very short, one- 
fourth as long as the tibiae, first joint slightly longer than the 
second; all of the tibiae nearly straight, without a distinct mucro ; 
hind femora not as robust as in A\ subpubescens; claws similar 
on all tarsi, strongly cleft, the lower portions incurved, but with 
the points distant. 

Length, 5 millimeters; width, 1.7. „ 

Described from three specimens, which are probably all males. 
The type is from Davao, Mindanao (Baker $318). One para- 
type from the same locality and another from Zamboanga, Min- 
danao (Baker). 

This species is closely allied to A. siibpuhcscvm but can lie 
easily distinguished from that species by the white pubescent, 
band on the elytra, the broadly rounded prosternal lobe, and by 
having the sides of the intercoxal process abruptly elevated 
along the coxae. 

Agxilus subpubescens sp. nov. 

Form short, rather robust, color entirely greenish blue, some 
examples with a purplish tinge on the elytra. 

Antennae cupreous, with the basal joints more or less aeneous, 
reaching to basal third of pronotum, serrate from the fourth 
joint. Head with the front nearly fiat, widest at clypeus, then 
gradually narrowed posteriorly; vertex and occiput slightly im- 
pressed; surface strongly rugose, the rugae becoming less distinct 



is, 4 Fisher: New Coleoptera from the Philippines 371 

anteriorly, intervals sparsely, coarsely punctate, with a patch 
of white pubescence along lateral margin behind clypeus. 
Clypeus slightly wider than long, front margin truncate, with 
a sharp tooth at each anterior angle. Pronotum twice as wide 
as long, not narrower at base than apex; sides strongly arcuate 
in front, obliquely narrowed behind ; lateral margin straight ; hind 
angles rectangular, without trace of a carina; disk moderately 
convex, without lateral or median depressions ; surface coarsely, 
closely, transversely strigose, the intervals between the strigse 
sparsely and finely punctate. Scutellum wide, transversely car- 
inate. Elytra with a slight posthumeral sinuation, behind which 
there is a slight dilatation, then strongly, obliquely narrowed 
to the apices, which are conjointly rounded and feebly serrulate, 
sides of abdomen exposed above; disk convex, without distinct 
costse, the sutural edge elevated at apical third; humeri moder- 
ately prominent, not carinate; basal depressions almost obliter- 
ated ; surface shining, coarsely and closely, imbricately granulate, 
coarser near the base, sparsely clothed with short, inconspicuous, 
recumbent hairs which do not conceal the surface sculpture. 
Body beneath usually more greenish than above; prosternum 
coarsely and densely scabrous, opaque and sparsely pubescent; 
prostemal lobe broad, deeply and rather acutely emarginate at 
middle; intercoxal process broad, sides parallel, abruptly nar- 
rowed at apex; propleura coarsely punctate, slightly strigose 
and sparsely pubescent; metasternum strigose and with fine 
punctures along the edge of the strigse. Abdomen sparsely and 
finely punctate, becoming feebly strigose at side, sparsely pu- 
bescent; first ventral segment convex, not impressed nor con- 
spicuously pubescent; last ventral truncate and feebly emarginate 
at apex; vertical portions not conspicuously pubescent; pygidium 
punctate, feebly carinate, the carina not projecting at apex. 
Hind tarsi very short, one-fourth as long as the tibise, first joint 
about equal in length to the two following joints united; ante- 
rior tibise feebly arcuate, the middle and posterior tibise simple, 
not mucronate ; posterior femora very robust, resembling species 
of the chrysomelid genus Altica; claws similar on all tarsi, 
strongly cleft, the lower portion incurved, but with the tips 
quite distant. 

Length, 5.5 millimeters; width, 1.9. 

Described from four specimens, probably all males. The type 
is from Davao, Mindanao {Baker 8366). Paratypes are 
from Davao and Zamboanga, Mindanao; and from Malinao, 
Tayabas Province, Luzon; all specimens collected by C. F. Baker. 



•372 


The Philippine Journal of Science 


1921 


Agrilns zamboangensis sp. nov. 

Male . — Form very short, rather robust, head and pronotum 
bright brassy green, elytra dark brown, with a distinct metallic 
luster. 

Antennae aeneous, reaching to basal fourth of pronolum, ser- 
rate from the fourth joint. Head with the front convex, sides 
nearly parallel to vertex, then slightly narrowed posteriorly; oc- 
ciput slightly, longitudinally impressed ; surface strongly rugose 
on vertex and occiput, with two smooth areas on the front, 
intervals strongly and rather densely punctate, with patches of 
long white pubescence along lateral margin and behind clypeus. 
Clypeus slightly wider than long, with the front margin trun- 
cate and with a sharp tooth at each anterior angle. Pronotum 
two-thirds wider than long, not narrower at base than apex; 
sides feebly arcuate in front, slightly sinuate posteriorly; lateral, 
margin nearly straight; hind angles rectangular, with an in- 
distinct, short, straight carina; disk convex, without lateral or 
median depressions ; surface coarsely, closely, transversely 
strigose, the intervals between the ridges sparsely and finely 
punctate. Seutellum wide, transversely carinate. Elytra with 
a feeble posthumeral sinuation, scarcely dilated behind middle, 
then broadly, arcuately narrowed to apices, which are separ- 
ately, acutely rounded and feebly serrulate; sides of abdomen 
entirely concealed from above; disk convex, without distinct 
costae, sutural edge scarcely elevated ; humeri moderately prom- 
inent, not carinate; basal depressions rather feeble; surface 
shining, coarsely imbricate, slightly rugose at sides and sparsely 
clothed with distinct, short, yellowish, recumbent hairs. Body 
beneath piceous, with a greenish tinge; prosternum roughly 
scabrous, sparsely pubescent; prosternal lobe broad, broadly, 
arcuately emargimite at middle, intercoxal process wide, skies 
parallel to behind coxae, then abruptly narrowed to apex, which 
is rather obtuse; propleura coarsely, densely punctate and feebly 
reticulate, very sparsely pubescent; metasternum sfcrigose and 
closely punctate. Abdomen finely strigose, with fine punctures 
along the edge of the strigrn, the strigse coarser at base than at 
sides, sparsely pubescent; first ventral segment convex, not 
impressed nor conspicuously pubescent; last ventral truncate 
and feebly emarginate at apex; pygidium punctate, with a feeble 
median carina, which does not project at tip. (Hind* tarsi 
broken off.) Anterior tibiae with an extremely feeble mucro at 
the tip; middle and posterior tibiae simple; claws on front and 
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middle tarsi similar, strongly cleft, the lower portion feebly 
incurved but with the tips distant. 

Length, 4 millimeters; width, 1,5. 

Described from a single male from Zamboanga, Mindanao 
(Baker) . 

Agrilus inconstans sp. nov. 

Male . — Form rather elongate and moderately robust, varying 
in color from bronzy to cupreous, except head, which is dull 
green. 

Antennae greenish, reaching to middle of pronotum, serrate 
from the fourth joint. Head with front convex, the sides 
slightly, areuately emarginate between vertex and clypeus ; occi- 
put with scarcely any trace of longitudinal impression ; surface 
densely, rather coarsely punctate and finely granulate, becoming 
rugose on the occiput; clothed with very short white hairs, be- 
coming denser and longer toward clypeus, Clypeus wider than 
long, with the front margin broadly, areuately emarginate. Pro- 
notum one-half wider than long, distinctly narrowed at base ; sides 
feebly arcuate, lateral margin straight ; hind angles rectangular, 
without distinct carina; disk convex, without lateral or median 
depressions; surface coarsely, closely, transversely strigose, the 
intervals between the ridges finely and sparsely punctate. Scutel- 
lum transversely carinate. Elytra rather strongly sinuate 
behind the humeri, with a very feeble postmedian broadening, 
then strongly, obliquely narrowed to apices, which are separately 
rounded and finely serrulate; sides of abdomen widely exposed 
above ; disk convex, without distinct costae ; sutural edge slightly 
elevated near apex; humeri moderate, not carinate; basal de- 
pressions moderately deep ; surface subopaque, closely and rather 
finely, imbricately granulate, coarser near the base, sparsely 
clothed with short, white, recumbent hairs, in some specimens 
forming a broad inconspicuous vitta along the suture. Body 
beneath aeneous; prosternum densely and strongly scabrous, 
sparsely clothed with long silky pubescence; prosternal lobe 
broadly, areuately rounded in front ; intercoxal process not very 
broad, gradually narrowed from in front of coxse to apex, which 
is rather acute; propleura finely punctate and feebly strigose, 
sparsely pubescent and farinaceous, metasternum at sides 
strongly strigose and densely punctate, rather densely pubescent 
and more or less farinaceous. Abdomen rather coarsely and 
densely punctate, becoming strigose on the sides of the first two 
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segments, rather densely clothed with short, recumbent, white 
pubescence; first ventral .segment convex, the middle with a 
longitudinal series of long, semierect, silken hairs; last ventral 
feebly concave, with a series of longer hairs and distinct asperi- 
ties posteriorly, feebly, arcuatcly craargiiiatc at apex; vertical 
portions except the first and second densely clothed with white 
pubescence; pygidium punctate, with a median carina, which is 
not projecting at apex. Hind tarsi not quite one-half as long 
as the tibiae, first joint about as long as the second and third 
joints united; anterior tibiae feebly arcuate, with a Very feeble 
macro at tip ; middle and posterior tibia; simple; claws similar on 
all tarsi, strongly cleft, the lower portion incurved, with the 
point not quite touching that of the opposite side. 

Length, 5.75 millimeters; width, 1.75. 

Female . — Differs from the male in having the front of head 
cupreous, slightly less pubescent; first ventral segment without 
distinct, long, semierect hairs, and by having all the tibia; simple. 

Described from six specimens, one male and five females. 
The type, which is a male, is from Davao, Mindanao (Baker 
8825) ; alloptype from the same locality (Baker 8865) . Para- 
types : One female from same locality as type ; one female from 
Baguio, Benguet Province, Luzon ; one female from Puerto Prin- 
cesa, Palawan ; and a female from Mount Maquiling, Luzon, all 
collected by C. F. Baker. 

The female from Luzon has the front of head more convex 
and strongly, transversely rugose, becoming concentrically ru- 
gose on the vertex, and the front margin of prosternal lobe more 
squarely truncate than in the type. 

Agrihis rotundipennis sp. nov. 

Male . — Form elongate, subcylindrical, color uniformly dark 
blue, with a slight greenish tinge, each elytron with the tip and a 
round spot near suture at apical third of short white pubescence. 

Antennae brassy, reaching to middle of pronotum, serrate 
from the fourth joint. Head with the front nearly flat, sides 
slightly narrowed toward clypeus; vertex broadly and rather 
deeply impressed, the impression becoming nearly obliterated 
near clypeus ; surface sparsely and rather coarsely punctate, be- 
coming concentrically rugose on vertex, intervals smooth and 
shining, nearly glabrous. Clypeus slightly wider than long, with 
the front margin broadly, arcuateiy emarginate. Pronotum 
nearly one-half wider than long, not narrower at base than apex ; 
sides feebly arcuate in front, slightly sinuate behind the middle, 
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lateral margin strongly sinuate when viewed laterally ; hind an- 
gles rectangular, without trace of carina ; disk convex, the median 
line with a moderately deep anterior and posterior depression, 
and a deep oblique depression at side connecting with the poste- 
rior depression at middle; surface finely and rather distantly, 
irregularly striate, the intervals smooth and shining. Scutellum 
transversely carinate. Elytra feebly sinuate behind humeri, 
scarcely dilated behind the middle, then strongly narrowed to 
apices, which are separately, very broadly rounded and strongly 
serrulate; sides of abdomen widely exposed above; disk feebly 
flattened, without costae, sutural edge elevated behind the middle ; 
humeri moderately prominent, not carinate; basal depressions 
rather deep ; surface shining, coarsely rugose and rather densely 
punctate, the rugae becoming finer toward apex, sparsely clothed 
with short, inconspicuous hairs and ornamented as above. Body 
beneath similar to that above; prosternum sparsely rugose and 
coarsely punctate, sparsely pubescent; prostemal lobe broad, 
truncate in front; intercoxal process broad, sides parallel to be- 
hind coxae, then abruptly narrowed to apex, which is rather acute ; 
propleura finely reticulate and sparsely pubescent ; metasternum 
coarsely punctate-strigose, along the middle much smoother, the 
sides rather densely pubescent. Abdomen sparsely strigose, 
with fine punctures along the edge of the strigse, nearly 
glabrous ; first ventral segment convex, not impressed nor pubes- 
cent ; last ventral obtusely rounded at apex ; vertical portion of 
first segment densely pubescent on the posterior half ; pygidium 
without projecting carina at apex. Hind tarsi about one-third 
ag long as tibiae, first joint equal in length to the four following 
joints united; anterior tibiae feebly mucronate, the middle and 
posterior ones simple; claws similar on all tarsi, strongly cleft, 
the lower portion feebly incurved, but with tips quite distant. 

Length, 8 millimeters ; width, 2.5. 

Described from a male specimen in the United States National 
Museum collection labeled “Aec. No. 1668, Bur. Agri., P. L, 
collected by C. R. Jones,” without any definite locality given. 
The Bureau of Agriculture reports that this specimen was 
collected at Lamao, Bataan Province, Luzon. 

This species is closely allied to A. monticola Kerrem. 5 I have 
not seen any specimens of Kerremans’s species, but in the de- 
scription he states that the hind angles of the pronotum are 
carinate, while in A. rotundipennis there is no trace of a carina. 


0 Agribus monticola Kerrem. |j = Agrilus oreophilus Fisher. 
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Agrilus bakeri Ker remans. 

This species is represented in the collection by a single speci- 
men from Baguio, Benguet Province, Luzon (Baker). 

Agrilus subviridis sp. nov, 

Male . — Form a little shorter and more robust than A. roiim- 
dipennis, of a uniform bluish green color, front of head green, 
becoming bluish on vertex and occiput. 

Antennae slightly cupreous, reaching just a little beyond front 
angles of pronotum, serrate from the fourth joint. Head with 
the front nearly fiat, the sides strongly narrowed from vertex 
to clypeus; vertex broadly but not very deeply impressed, the 
impression becoming less distinct toward clypeus; surface 
sparsely and finely punctured, becoming finely, concentrically 
rugose on vertex, intervals smooth and shining, glabrous. Cly- 
peus triangular, scarcely wider than Jong, with front margin 
broadly, arcuately emarginate. Pronotum nearly one-half wider 
than long, slightly narrower at base than apex, sides feebly 
arcuate, lateral margin slightly sinuous when viewed laterally, 
hind angles rectangular, without trace of car i mi ; disk convex, 
a rather deep, oblique depression at the side nearly reaching 
median line, which is feebly, transversely impressed in front of 
scutellum; surface coarsely, closely, and irregularly strigose, 
intervals between strigse sparsely and rather finely punctate. 
Scutellum transversely carinate. Elytra slightly sinuate behind 
humeri, a little dilated behind the middle, then strongly, obliquely 
narrowed to the apices which are separately, broadly rounded 
and strongly serrulate, sides of the abdomen feebly exposed 
above; disk slightly flattened without distinct costa?, sutural 
edge strongly elevated from middle to apex; humeri moder- 
ately prominent, not carinate; basal depressions large and 
moderately deep; surface rather shining, coarsely, transversely 
rugose, becoming smoother and feebly imbricate near apex, in- 
tervals sparsely punctate and glabrous. Body beneath aeneous ; 
prosternum densely, coarsely rugose and sparsely clothed along 
median line with long, semierect, white pubescence; prosternal 
lobe broadly truncate in front; intereoxal process broad, sides 
parallel to behind coxae, then narrow r ed to apex, which is acute; 
propleura coarsely and rather densely punctate, vaguely 
strigose, and feebly pubescent; metasternum densely and 
roughly, rugosely punctate, rather densely pubescent. Abdomen 
strongly, transversely strigose, with fine punctures along the 
edge of the strigse, sparsely pubescent; first ventral segment 
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convex, not impressed nor conspicuously pubescent; last seg- 
ment broadly concave, very densely, finely punctate, and densely 
clothed with long silky pubescence, apex broadly rounded ; 
vertical portions of segments glabrous; pygidium without pro- 
jecting carina. Hind tarsi not quite one-half as long as tibiae; 
first joint nearly as long as the four following joints united; 
anterior tibiae feebly arcuate, with a slight macro at the inner 
apex, middle and posterior tibise simple; claws similar on all 
tarsi, strongly cleft, the lower portion incurved, with the point 
not quite touching that of the opposite side. 

Length, 7 millimeters; width, 2.25. 

Described from two specimens. The type from Davao, Min- 
danao (Baker 8800 ) ; a paratype from Mount Maquiling, Luzon 
(Baker ) . 

Agrilus senripubescens sp. nov. 

Form elongate, subcylindrical, color uniformly olivaceous. . 

Antennse piceous, with the basal joints greenish, reaching to 
the middle of pronotum, serrate from the fourth joint. Head 
with the front nearly flat, sides nearly parallel from clypeus to 
vertex, then strongly narrowed posteriorly; vertex broadly, but 
not deeply, longitudinally impressed, the impression reaching 
to the middle of the front ; surface densely and coarsely punctate, 
becoming slightly rugose on occiput, and nearly glabrous. 
Clypeus wider than long, with the front margin truncate. Pro- 
notum one-third wider than long, slightly narrower at base than 
apex : sides feebly arcuate in front, sinuate behind the middle ; 
lateral margin nearly straight when viewed laterally; hind an- 
gles rectangular, without a carina ; disk convex, without a dis- 
tinct lateral depression, on the median line two feeble depressions, 
the posterior the larger; surface coarsely, closely, transversely 
strigose, the intervals sparsely and finely punctate. Scutellum 
wide, strongly, transversely carinate. Elytra with a slight post- 
humeral sinuation, behind which is a slight dilation, then 
strongly narrowed to apices, which are separately, rather 
broadly rounded and strongly serrulate, sides of abdomen visible 
from above; disk rather convex, feebly, broadly concave along 
suture, without distinct costse, sutural edge elevated behind the 
middle, humeri moderately developed, not carinate; basal 
depressions moderately deep ; surface feebly shining, coarsely and 
densely, imbricately granulate, but smoother toward apex, rath- 
er densely clothed with short, semierect white hairs, which 
form a wide inconspicuous band along the suture. Body beneath 
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olivaceous, slightly darker than above; prosternum, densely and 
coarsely scabrous; sparsely pubescent; prosternal lobe broadly 
but feebly emarginate; ixitercoxal process strongly expanded be- 
hind the coxse, the apex broad, biemarginate, with a sharp tooth 
at middle; propleura with reticulate sculpture and sparsely 
pubescent; metasternum rather coarsely imbricate and feebly 
pubescent. Abdomen finely strigose-puuctato, the striga; coarser 
at base and along sides of first and second segments, sparsely 
pubescent; first ventral segment convex, not impressed nor 
pubescent; last ventral feebly concave, truncate and feebly 
emarginate at apex; vertical portions not conspicuously pubes- 
cent; pygidium punctate, carina along the middle, the carina 
not projecting at apex. Hind tarsi about one-lmlf as long as 
tibiae, first joint as long as the four following joints united; 
tibiae simple, claws divaricate, broadly toothed at base. 

Length, 6.5 millimeters; width, 1.75. 

Described from a unique specimen which is probably a inale, 
collected at Butuan, Mindanao (Baker) . 

Agxilus suMttatus sp. nov. 

Male . — Form more robust than in A. fulvovittatuii, color 
slightly more cupreous than in that species and with the vifcta 
less distinct. 

Antennae piceous, reaching a little beyond middle of pronotura, 
serrate from the fourth joint. Head with the front nearly flat, 
sides roundly expanded at middle, then gradually narrowed 
posteriorly and toward clypeus; vertex slightly, longitudinally 
impressed ; with a broad shallow impression behind the clypeus, 
which is slightly elevated ; surface transversely rugose on front, 
becoming longitudinally rugose on vertex* and occiput, intervals 
sparsely and coarsely punctate, with a few short white bains 
behind clypeus. Clypeus wider than long, the front margin 
deeply, arcuately emarginate. Pronotum fully one-half wider 
than long, slightly narrower at base; sides slightly arcuate; lat- 
eral margin nearly straight when viewed laterally; hind angles 
rectangular, without trace of carina in either sex; disk moder- 
ately convex, the median line with a feeble, transverse, anterior 
and posterior depression and a shallow oblique depression at the 
side extending to the posterior median one; surface coarsely, 
closely, transversely strigose, the intervals between the ridges 
sparsely and finely punctate, from each puncture arises a short, 
inconspicuous hair. Scutellum wide, strongly, transversely 
carinate. Elytra sinuate behind humeri, scarcely dilated 
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behind the middle, then strongly narrowed to apices, which are 
separately, rather broadly rounded and strongly serrulate ; sides 
of abdomen visible from above ; disk rather convex, without dis- 
tinct costfe; humeri moderately prominent, not carinate; basal 
depressions moderately deep; surface rather shining, strongly 
and densely, imbricately granulate, the granulation coarser -than 
in A . fnlvovittatus, becoming finer posteriorly, sparsely clothed 
with short, fine, semierect hairs and ornamented as above. Body 
beneath dark aeneous ; prosternum coarsely and densely rugose, 
sparsely pubescent, without conspicuous pubescence at middle; 
prosternal lobe broadly rounded, with an acute emargination at 
middle; intercoxal process rather narrow, sides parallel to behind 
coxse, then gradually narrowed to apex, which is acute ; propleura 
rather densely punctate and pubescent; metasternum coarsely 
strigose-punctate and rather densely pubescent. Abdomen 
rather densely strigose-punctate, the strigse becoming coarser at 
base and sides of first and second segments, sparsely clothed with 
rather long white pubescence; first ventral segment convex, with 
a distinct sharp tooth at middle posteriorly; last ventral feebly 
concave, apex acutely rounded, with a series of distinct asper- 
ities along the . margin ; vertical portions of segments not 
conspicuously pubescent; pygidium without projecting carina 
at apex. Hind tarsi not quite one-half as long as the tibiae, first 
joint about equal in length to the four following joints united; 
anterior and middle tibiae mucronate at the inner apical angles, 
posterior tibiae simple; claws similar on all the tarsi, cleft near 
apex, forming a short, acute tooth; the lower portion is very 
feebly incurved in some specimens. 

Length, 6.75 to 7.50 millimeters ; width, 2 to 2 . 4 . 

Female . — Differs from the male in having the front of the 
head cupreous, pubescence shorter, only the anterior tibiae with 
an extremely feeble mucro at tip, and without a tooth on the 
median part of the first abdominal segment. 

Described from one male and three females. The type is from 
Davao, Mindanao (Baker ) . Three female paratypes ; two from 
Zamboanga, Mindanao ( Baker 8346), and one from Butuan, 
Mindanao (Baker 8299), 

Agiilns fnlvovittatus sp. nov. 

Male . — Form elongate, rather slender, head and pronotum 
brassy green, elytra green with a purplish tinge, each elytron 
with a narrow vitta of golden pubescence reaching from the 
basal depression to apex. 
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Antennae brassy, reaching 1 to apical fourth of pronotum, 
serrate from the fourth joint. Head with the front convex, the 
sides roundly expanded at vertex, then slightly narrowed 
posteriorly and toward clypeus; vertex and occiput very feebly, 
longitudinally impressed: surface finely scabrous, becoming 
longitudinally rugose on occiput, intervals finely, densely gran- 
ulate, nearly glabrous. Clypeus wider than long, with the front 
margin deeply, arcuately emarginafce. Pronotam one-hail: wider 
than long, strongly narrowed at base; sides moderately arcuate 
in front, sinuate behind the middle; lateral margin nearly 
straight when viewed laterally; hind angles rectangular without 
any trace of a carina in either sex; disk moderately convex with- 
out depressions, either at middle or sides; surface coarsely, 
closely, transversely strigosc, the intervals between the ridges 
sparsely and finely punctate. Scutelliun strongly, transversely 
carinate. Elytra sinuate behind the humeri, scarcely dilated 
behind the middle, then strongly narrowed to apices, which arc; 
separately, acutely rounded and strongly serrulate ; sides of ab- 
domen exposed above ; disk with a distinct costa extending from 
humeri to apex, the interval between this and the suture feebly 
concave; sutural edge slightly elevated from middle to apex.; 
humeri not well developed, not carinate; basal depressions rather 
feeble; surface subopaque, finely and densely, imbvieately gran- 
ulate, smoother at apex, and ornamented as above. Body 
beneath brassy green; prosLermim densely granulate, with a 
broad band of densely placed, suberect, white hairs along the 
middle; prosternal lobe broadly rounded and vaguely margin ate 
at middle; intcreoxal process not very wide, gradually narrowed 
to behind coxa;, then ubrupily narrowed to apex, which is acute; 
pro pleura, moderately, closely punctate and sparsely pubescent ; 
metasternum densely, imb » irately granulate, sparsely and finely 
pubescent. Abdomen finely sirigose-punctate, becoming gran- 
ulate at sides of first segment, finely pubescent ; first ventral 
segment convex, not impressed nor conspicuously pubescent; 
last ventral obtusely rounded at apex; vertical portions of the 
segments rather densely pubescent ; pygidium without a project- 
ing carina at apex. Hind tarsi one-half as long as the tibia?, 
first joint equal in length to the two following joints united; 
anterior tibiae feebly arcuate, with a slight muero at the inner 
apical angle ; middle and posterior tibiae simple ; claws dissimilar, 
anterior ones almost truly bifid, cleft near apex, middle ones less 
so, and the posterior ones cleft near middle, forming a rather 
broad tooth, the lower portion not incurved. 
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Length, 5.25 to 6.75 millimeters; width, 1.3 to 1.8. 

Described from five specimens, probably all males. The type 
is from Mount Maquiiing, Luzon. Paratypes from Davao 
(Baker 8323), Iligan, and Butuan, Mindanao; all specimens 
collected by C. F. Baker. 

Agrilus ixmotatus sp. nov. 

Female .— Form elongate, slender, color uniformly plumbeous, 
with a slight purplish and greenish tinge, except the front of 
head which is cupreous. 

Antennae black, with the basal joints slightly greenish, reach- 
ing to the base of pronotum, serrate from the fourth joint. 
Head with the front convex, the sides gradually narrowed from 
clypeus to occiput ; vertex very slightly impressed ; surface very 
finely rugose, the rugae becoming more longitudinal and distinct 
on the occiput, intervals very finely granulate, with a few moder- 
ately long white hairs along the eyes and in front of clypeus. 
Clypeus slightly wider than long, with .the front margin broadly, 
areuately emarginate. Pronotum nearly one-half wider than 
long, distinctly narrower at base than apex; sides very feebly 
arcuate and narrowly explanate; lateral margin strongly sin- 
uate ; anterior part of disk strongly convex, with a deep, broad, 
lateral depression extending along the base; hind angles rectan- 
gular, with a sharply defined, slightly arcuate earina, the carina 
reaching the lateral margin near the middle; surface rather 
finely and irregularly strigose, the intervals between the strigso 
wide and rather densely punctate, becoming more densely 
punctate near posterior angles. Scutellum transversely cari- 
nate. Elytra narrowed from the base, with a very feeble post- 
median dilatation, then strongly, obliquely narrowed to the 
apices, which are separately, obtusely rounded, and rather 
strongly serrulate, the teeth well separated, sides of the abdomen 
exposed; disk slightly flattened along suture, without distinct 
costae, sutural edge elevated behind the middle, humeri moderate, 
not carinate; basal impressions moderately deep; surface sub- 
opaque, closely and rather finely, imbricately granulate, ratner 
densely clothed with distinct, short, whitish, recumbent hairs, 
although not dense enough to obscure the surface sculpture. 
Body beneath piceous with a greenish metallic luster; proster- 
num coarsely and sparsely scabrous, very feebly pubescent: 
prosternal lobe broadly, areuately rounded in front; intercoxal 
process rather narrow, sides parallel, abruptly narrowed to 
apex, which is obtuse; propleura finely punctate, sparsely pubes* 
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cent ; metasternum rather finely punctate and sparsely pubescent. 
Abdomen rather finely strigose-punctate, more coarsely at the 
base, moderately pubescent; first ventral segment convex, not 
impressed nor more pubescent than rest of body; last ventral 
subtruncate at apex; vertical portions of segments sparsely 
pubescent; pygidium rather strongly carinate, the carina pro- 
jecting and truncate at tip. Hind tarsi a little more than 
one-half as long as tibiae ; first joint fully as long as the four 
following joints united; tibiae simple; claws divaricate, broadly 
toothed at base. 

Length, 5.25 millimeters ; width, 1.5. 

Described from a unique female from Davao, Mindanao 
(Baker ) . 

Agrilus aguinaldoi sp. nov. 

Male . — Form elongate, parallel, head greenish blue, pronotum 
and base of elytra blue, with a strong violaceous tinge, balance 
of elytra purplish brown, becoming violaceous toward apex. 

Antennae piceous, with a metallic luster, reaching to middle of 
pronotum, serrate from the fourth joint. Head with the front 
strongly convex, the sides gradually narrowed from occiput to 
clypeus; widely and very deeply, longitudinally impressed from 
occiput to clypeus, with the impression suddenly expanded at 
the middle of the front; surface coarsely and rather densely 
punctured, becoming concentrically rugose on the occiput, in- 
tervals smooth, sparsely clothed with long white hairs on the 
anterior half, the hairs becoming finer and darker posteriorly, 
Clypeus nearly square, narrower at base, front margin truncate 
with an obtuse tooth at each anterior angle. Fro not urn quad- 
rate, nearly as long as wide, slightly narrower at base than apex, 
sides rather strongly arcuate from apex to base; lateral margin 
very strongly sinuate when viewed laterally; hind angles rec- 
tangular, carina not well defined and reaching the lateral margin 
at basal third; disk strongly convex, with a very deep, round, 
lateral depression, the median line with a feeble impression in 
front of middle and a broad, deeper one in front of scutellum; 
surface coarsely, closely, and irregularly strigose, the intervals 
between the strigse deep and densely, coarsely punctate, from 
each puncture arises a short, erect, inconspicuous hair. Scutel- 
lum strongly, transversely carinate, the carina bisinuate. 
Elytra strongly sinuate behind the humeri, with a strong post- 
median dilatation, entirely concealing the sides of the abdomen 
from above, from the postmedian dilation the sides are broadly, 
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arcuately narrowed to the apices, which are separately, broadly 
rounded and very strongly serrulate; disk slightly concave along 
the suture without distinct costae, sutural edge rather strongly 
elevated from apical third to apex; humeri strongly developed, 
not carinate ; basal depressions very deep, with the humeri well 
developed; surface subopaque, coarsely rugose, sparsely and 
rather strongly punctate, becoming somewhat smoother toward 
apex, rather densely clothed with moderately long, inconspicuous 
pubescence, except along the suture where the hairs are lighter 
and form an inconspicuous elongate vitta. Body beneath green- 
ish blue; prosternum very coarsely and densely scabrous, 
sparsely clothed with semierect white pubescence; prosternal 
lobe rather narrow, truncate and vaguely emarginate in front; 
intercoxal process rather wide, sides parallel to behind coxse, 
then gradually narrowed to apex, which is acute; propleura 
coarsely punctate, slightly strigose, and sparsely pubescent; 
metasternum very coarsely punctate-strigose, sparsely pubescent. 
Abdomen coarsely punctate-strigose, the sculpture becoming 
rapidly finer toward apex and sparsely pubescent; first ventral 
segment convex, not impressed nor pubescent; last ventral 
broadly rounded at apex; pygidium coarsely, sparsely punc- 
tate, with a well-defined median carina, which is not projecting 
at apex. Hind tarsi a little more than one-half as long as the 
tibiae, first joint as long as the four following joints united; 
anterior and middle tibiae with a slight mucro at the inner 
apex, the posterior ones simple, with the outer margin flattened 
and strongly sinuate; claws divaricate, cleft close to the apex. 

Length, 11 millimeters; width, 2.6. 

Described from a unique male from Malinao, Tayabas Prov- 
ince, Luzon (Baker). 

Agrilus palawanensis sp. nov. 

Female . — Form a little shorter than A. bisignatus, color and 
markings similar to that species with the exception of an addi- 
tional postscutellar pubescent area. 

Antennse cupreous, reaching a little beyond middle of prono- 
tum, serrate from the fourth joint. Head with the front flat, 
wider than in A. bisignatus, the sides nearly parallel; vertex 
slightly, longitudinally impressed; surface rather finely sca- 
brous, becoming strongly, longitudinally rugose on occiput, 
sparsely and evenly clothed with long, recumbent white hairs. 
Ciypeus fully twice as wide as long, with the front margin 
broadly, arcuately emarginate. Pronotum nearly twice as wide 
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as long, slightly narrower at base than apex; sides arcuate 
from apex to base; lateral margin nearly straight when viewed 
laterally; hind angles rectangular, with a well-defined sinuate 
carina, the carina reaching the lateral margin near the apical 
angles; disk convex, with a feeble, oblique lateral concavity, 

without median depressions; surface rather finely and irregu 

larly strigose, near sides and posterior angles simply punctate, 
the intervals between the rugae densely and rather coarsely 
punctate, sparsely clothed with short, recumbent white haliv. 
Scutellum wide, strongly, transversely carinate. Elytra scarce- 
ly sinuate behind the humeri, without distinct postmedian 
dilatation, strongly, obliquely narrowed to apices, which, are 
separately, rather broadly rounded and strongly serrulate; sides 
of abdomen broadly exposed above, disk feebly flattened, bo- 
coming rather deeply concave along suture behind the middm, 
with distinct cosfce, sutural edge strongly elevated, from apical 
third to tips, humeri moderate, not carinate ; basal depressions 
moderately deep, surface shining, finely and very densely, iinbrl- 
cately granulate and rather densely clothed with short, distinct, 
white and yellow, recumbent hairs and ornamented as above. 
Body beneath aeneous, with a cupreous tinge; prosternum 
coarsely and densely scabrous, sparsely pubescent; prosternai 
lobe broadly rounded in front; intercoxal process rather narrow, 
sides parallel; squarely truncate at apex, with an acute tooth 
at middle; propleura densely, finely punctate and sparsely pu- 
bescent; metasternum at sides densely punctate. Abdomen 
finely, densely punctate-strigose, and moderately clothed with 
very short' white pubescence; first ventral segment convex, mb 
impressed nor conspicuously pubescent; last segment broadly 
concave and subtruncate at apex; vertical, portions of the seg- 
ments sparsely and evenly pubescent; pygidium without pro- 
jecting carina. Hind tarsi one-half as long as tibiae, first joint 
about equal in length to the two following joints united; tibia* 
straight; claws divaricate, cleft at middle, forming an acute 
tooth, the lower portion not incurved. 

Length, 6.5 millimeters; width, 2. 

Described from a unique female from. Puerto Princesa, Pala- 
wan {Balm'). 

This species superficially resembles A. bisignatus , but can be 
distinguished from that species by the following characters.: 
Form much shorter, tips of the elytron more rounded, prosternai 
lobe broadly rounded, and by having the intercoxal process 
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squarely truncate at apex with an acute tooth at middle, while 
in A. bisigmtus it is arcuately rounded at apex. 

Agrilus bisignatus sp. nov. 

Female . — Form elongate, rather robust, color uniform cu- 
preous, each elytron with a small spot of pale yellowish pubes- 
cence near suture at apical third. 

Antennas brassy, with the other joints piceous, reaching a 
little beyond middle of pronotum, serrate from the fourth joint. 
Head with the front flat, sides nearly parallel; vertex very 
slightly impressed; surface strongly scabrous, strongly, longi- 
tudinally rugose on occiput, nearly glabrous. Clypeus about 
twice as wide as long, with the front margin broadly, arcuately 
emarginate. Pronotum one-half wider than long*, narrower at 
base than apex; sides nearly straight to about basal third, then 
gradually narrowed to posterior angles; lateral margin strongly 
sinuate ; hind angles rectangular, with a sharply defined sinuate 
carina, the carina reaching nearly to the apical angles; disk 
moderately convex, a moderately deep, oblique, lateral depres- 
sion and on the median line two broad feeble depressions, 
the posterior one larger; surface rather finely, closely, and irreg- 
ularly strigose, the depressions coarsely and densely punctate, 
feebly pubescent at sides and on median line. Scutellum wide, 
strongly, transversely carinate, the carina feebly sinuate. Ely- 
tra narrowed from the base, with a very feeble postmedian 
dilatation, then strongly, obliquely narrowed to the apices, which 
are separately, arcuately rounded and very strongly serrulate, 
sides of abdomen visible from above; disk feebly flattened, 
without distinct costa, sutural edge strongly elevated from the 
middle to apex; humeri moderately developed, not carinate; 
basal depressions rather deep; surface shining, finely and very 
densely, imbricately granulate, sparsely clothed with short, rather 
distinct, yellowish, recumbent hairs, and ornamented as above. 
Body beneath aeneous ; prosternum coarsely and densely 
scabrous, sparsely pubescent; prosternal lobe broadly rounded in 
front, with a rather acute emargination at middle; intereoxal 
process rather broad, sides parallel to behind coxae, then arcuate- 
ly rounded to apex, which is obtuse; propleura coarsely punc- 
tate, slightly strigose, feebly pubescent; metasternum densely 
punctate-strigose and sparsely pubescent. Abdomen coarsely 
punctate-strigose at base, more densely and finely at sides and 
toward apex ; first ventral convex, not impressed nor conspicuous- 
ly pubescent; last segment rather acutely rounded and feebly 
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emarginate at apex, with a few sparsely placed asperities along 
the apical margin; vertical portions of the segments evenly 
pubescent; pygidium without projecting carina. Hind tarsi about 
one-half as long as the tibiae, first joint fully as long as the four 
following joints united; anterior tibiae feebly arcuate, the middle 
and posterior ones straight; claws divaricate, cleft at middle, 
forming an acute tooth, the lower portion not .incurved. 

Length, 7.5 millimeters ; width, 2.25. 

Described from a single female from Butuan, Mindanao 
(Baker ) . 

Agrilus tayabensis sp. nov. • 

Male . — Form elongate, slender; color olivaceous bronze, with 
the head dark green. 

Antennae brassy, with the outer six or seven joints cupreous, 
densely and finely granulate, reaching* to basal third of pro- 
notum, serrate from the fourth joint. Head with the front 
slightly convex, the sides nearly parallel to vertex, then slightly 
narrowed posteriorly; vertex slightly, longitudinally impressed; 
surface coarsely and very densely punctate, more rugose on 
the occiput and densely clothed in front of clypeus with long 
white pubescence. Clypeus slightly wider than long, with the 
front margin truncate. Pronotum nearly one-half wider than 
long, strongly narrowed toward the base, slightly arcuate in 
front, sinuate behind the middle; lateral sides nearly straight 
when viewed laterally; hind angles rectangular, with a sharply 
defined, strongly arcuate carina, the carina reaching lateral 
margin at the middle; disk moderately convex, with a broad, 
vague, lateral concavity and a faint antescutellar depression; 
surface rather finely, closely, transversely strigose, the intervals 
.finely punctate. Scutellum strongly, transversely carinate. Ely- 
tra feebly sinuate behind the humeri, with scarcely any post- 
median dilatation, then obliquely narrowed to the apices, which 
are separately, obtusely rounded and rather finely serrulate, 
sides of abdomen broadly exposed above; disk flattened, with- 
out distinct cost®, sutural edge feebly elevated near apex, hu- 
meri moderate, not carinate; basal depressions rather deep; 
surface shining, finely and densely, imbrieately granulate, 
sparsely clothed with short, yellow, recumbent hairs, forming a 
broad inconspicuous vitta along the suture. Body beneath 
olivaceous bronze; prosternum sparsely granulate anteriorly, 
between the cox® rugose, nearly glabrous; prostemal lobe broad- 
ly rounded, with a small acute emargination at middle; inter- 
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coxal process rather narrow, sides parallel to behind coxae, then 
abruptly narrowed to apex, which is acute ; propleura coarsely, 
sparsely punctate; metastermmi at middle with a narrow, elon- 
gate, smooth area, sides finely, densely punctate and feebly 
pubescent. Abdomen transversely, finely strigose, with line 
punctures along the edge of the strigas, smoother toward apex, 
vaguely pubescent; first ventral segment with a short, transverse, 
inconspicuous elevation at middle along posterior margin; last 
segment feebly concave, with a series of asperities at middle near 
apex, the tip obtusely rounded ; vertical portions of the segments 
sparsely punctate and glabrous; pygidium coarsely, sparsely 
punctate, with a median carina, but not projecting at apex. 
Hind tarsi about three-fourths as long as tibiae, first joint fully as 
long as the four following joints united; anterior and middle 
tibiae mucronate at apex, posterior one simple ; claws divaricate, 
cleft close to apex, forming a sharp tooth, the lower portion not 
incurved. 

Length, 5.2 millimeters; width, 1.9. 

Female . — Differs from the male in having the front of head 
cupreous, less coarsely punctate, more finely granulate, and not 
so conspicuously pubescent in front of scutellum; basal half of 
elytra distinctly, transversely strigose; prosternal lobe broadly 
rounded ; intercoxal process with the sides feebly elevated ; ab- 
domen less densely punctate, the first ventral segment simple, 
last segment convex, acute at apex, with a series of long as- 
perities at the tip ; tibise simple ; and by having the claws broadly 
toothed at middle. 

Described from two specimens. The type is a male from 
Malinao, Tayabas Province, Luzon {Baker) ; the allotype is from 
Baguio, Benguet Province, Luzon ( Baker ). 

Agrilus dapitaaensis sp. nov. 

Female.— Form small, very slender; color piceous, head and 
legs greenish. 

Antenna slightly brassy, reaching to basal third of pronotum, 
serrate from the fourth joint. Head with the front convex, 
the sides gradually narrowed from occiput to clypeus; vertex 
slightly, longitudinally impressed: surface sparsely and very 
finely punctured, the intervals dull, finely and densely granulate, 
sparsely clothed with long pale yellow hairs in front of clypeus. 
Clypeus narrow, triangular, with the front margin truncate. 
Pronotum one-third wider than long, narrower at base than 
apex, sides strongly arcuate in front, sinuate behind middle, 
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rather broadly esplanate; lateral margin feebly sinuate when 
viewed from the side; hind angles rectangular, with a sharply 
defined, strongly angulate carina, the carina reaching lateral 
margin near apical third ; disk strongly convex anteriorly, with 
a broad, rather deep, oblique, lateral depression extending along 
the base, the depression slightly deeper in front of scutcsllum; 
surface comparatively smooth, with a few indistinct strigae and 
sparsely clothed with inconspicuous recumbent hairs. Scutellum 
transversely carinate. Elytra gradually narrowed to middle, 
with a feeble postmedian dilatation, then obliquely narrowed to 
apices, which are separately, obtusely rounded and finely ser- 
rulate, sides of abdomen nearly concealed from above ; disk con- 
vex, with distinct costas ; sutural edge feebly elevated near apex, 
with a sharply elevated carina extending from humeri to middle, 
basal depressions almost obliterated; surface opaque, finely and 
densely, imbricately granulate, sparsely clothed with rather long 
recumbent pubescence. Body beneath piceous; prosterimm 
densely scabrous, not pubescent; prosternal lobe broadly 
rounded in front; intercoxal process narrow, sides parallel to 
behind eoxse, then obtusely rounded; propleura finely reticulate; 
metasternum finely strigose. Abdomen sparsely punctate-stri- 
gose; first ventral segment convex, not impressed or pubescent; 
last segment obtusely rounded at apex; pygidium without pro- 
jecting carina. Hind tarsi about one-half as long as the tibiae, 
the first joint equal in length to the four following joints united; 
tibiae simple; claws of anterior tarsi cleft at apex; (middle claws 
broken off) ; posterior claws cleft near base forming a short, 
acute tooth. 

Length, 3.3 millimeters; width, 1. 

Described from a single female from Dapitan, Mindanao 
(Baker ) . 

Ag-rilus pMlippixieiisis sp. nov. 

Male . — Form elongate, rather slender, color olivaceous bronze, 
head dull green, each elytron with a transverse dark band at 
apical third. 

Antenna brassy, reaching to basal third of pronotum, serrate 
from the fourth joint. Head with the front slightly convex, 
the sides nearly parallel, slightly arcuate at middle of front; 
vertex very slightly, longitudinally impressed ; surface sparsely 
and rather finely punctate, becoming slightly rugose on the oc- 
ciput, intervals dull, finely and very densely granulate, sparsely 
clothed with long white hairs along the eyes and in front of 
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clypeus. Clypeus slightly wider than long, with the front mar- 
gin nearly truncate. Pronotum nearly one-half wider than long, 
distinctly narrower at base than apex; sides strongly arcuate 
anteriorly, sinuate behind middle; lateral margin very nearly 
straight ; hind angles sharply rectangular, with a sharply defined 
strongly arcuate carina, the carina reaching the lateral margin 
at the middle; disk convex, the median line with a vague anterior 
and posterior depression and with a vague, narrow, oblique, 
lateral 'depression ; surface rather coarsely, closely, transversely 
strigose, the intervals rather densely and coarsely punctate. 
Seutellum not very wide, sharply, transversely carinate. Elytra 
gradually narrowed to middle, with a feeble postmedian dilata- 
tion, then strongly, obliquely narrowed to apices, which are 
separately, rather acutely rounded and finely serrulate, sides of 
abdomen visible from above; disk slightly concave along the 
suture, the concavity slightly wider at middle, without distinct 
costs ; sutural edge feebly elevated behind middle ; humeri feeble, 
not carinate; basal depression rather feeble; surface shining, 
finely and densely, imbrieately granulate, rather densely clothed 
with distinct, short, whitish, recumbent hairs, except for a de- 
nuded transverse dark band at the apical third. Body beneath 
olivaceous bronze ; prosternum densely and rather finely scabrous, 
feebly pubescent; prosternal lobe broadly rounded, with a deep 
semicircular emargination at the middle, angles of the emar- 
gination very acute; intercoxal process broad, sides expanded 
behind coxae, apex truncate, with a sharp tooth at the middle 
and the lateral angles very acute and incurved; propleura 
coarsely punctate, slightly strigose, and feebly pubescent; me- 
tasternum densely and finely rugose. Abdomen finely, densely 
punctate-strigose, vaguely pubescent; first ventral segment 
convex, not impressed nor conspicuously pubescent ; last segment 
subtruncate and feebly emarginate at apex; vertical portions 
of the segments glabrous; pygidium punctate, median carina 
well marked, but not projecting. Hind tarsi three-fourths as 
long as tibiae, the first joint fully as long as the four following 
joints united; anterior and middle tibiae mucronate at the inner 
apex, the posterior simple; claws of anterior and middle tarsi 
cleft at apex, the hind claws broadly toothed. 

Length, 5 to 6.25 millimeters; width, 1.3 to 1.75. 

Female . — Differs from the male in having the front of head 
cupreous, more densely punctate and transversely rugose, pro- 
sternal lobe less deeply emarginate, tibiae simple, and the claws 
on all feet cleft at middle forming a broad tooth. 

177076 5 
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Described from three males and three females. The type 
is a male from Davao, Mindanao (Baker 8363) ; allotype from 
the same locality (Baker 8662) . One male paratype (Baker 
S3 63 ) , two females and one male paratype without numbers, 
all from the type locality and collected by Baker. There is 
also a male from Mount Maquiling, Luzon (Baker). 

The specimen from Mount Maquiling has the carina at .pos- 
terior angles of pronotum longer, reaching to near the apical 
angles and strongly angulate at the middle, the median depres- 
sion a little deeper, the rugze broader, the intervals broad and 
not as coarsely punctate, sparsely clothed with short, incon- 
spicuous, white hairs, which are a little more conspicuous on 
the median line; sides of elytra rather strongly sinuate behind 
humeri, basal depression deep, surface smoother and the pro- 
sternal lobe less deeply emarginate than in the type. 

Agrihis attenuates sp. nov. 

Male . — Form small, elongate, and rather slender, color oliva- 
ceous bronze, head green, disk of pronotum slightly purpureous. 

Antennae brassy, with the outer joints cupreous, reaching 
nearly to posterior angles of pronotum, serrate from the fourth 
joint. Head with the front slightly convex, slightly narrower 
in front than behind, the sides slightly, arcuately emarginate 
from vertex to clypeus; vertex slightly, longitudinally impressed ; 
surface dull, finely and very densely granulate, with a few 
sparsely placed indistinct punctures intermixed, becoming less 
granulate and finely rugose in front of clypeus and on occiput, 
sparsely clothed along eyes and in front of clypeus with long 
white hairs. Clypeus slightly wider than long, with the front 
margin nearly truncate. Pronotum one-fourth wider than 
long, distinctly narrower at base than apex, sides strongly ar- 
cuate; lateral margin feebly sinuate when viewed laterally; 
hind angles sharply rectangular, with a sharply defined arcuate 
carina, the carina reaching lateral margin near the apical an- 
gles; disk convex, median line with an indistinct anterior and 
posterior depression, without distinct lateral depressions; sur- 
face finely and transversely strigose, the intervals broad, feebly 
granulate, sparsely and feebly punctate. Scutellum not very 
wide, sharply, transversely carinate. Elytra slightly sinuate 
behind the humeri, a little broadened behind the middle, then 
obliquely narrowed to the apices, which are separately, obtusely 
rounded and finely serrulate; sides of abdomen slightly ex- 
posed; disk feebly flattened, without distinct costso; sutural 
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edge elevated behind the middle; humeri feeble, not carinate; 
basal depressions moderately deep ; surface feebly shining, 
finely and densely, imbricately granulate, becoming rugose at 
the sides, rather densely clothed with distinct, short, semierect 
whitish pubescence, the pubescence becoming indistinct along 
the lateral margin. Body beneath aeneous, more shining than 
above; prosternum finely, rugosely punctate, feebly pubescent; 
prosternal lobe rather acutely, but not deeply, emarginate at 
middle; intercostal process rather narrow, sides feebly broad- 
ened behind coxse, then abruptly narrowed to apex, which is 
acute; propleura with reticulate sculpture; metasternum coarse- 
ly punctate-strigose at sides, smoother at the middle, with a 
short, feeble, elongate carina on the median line. Abdomen 
at base less coarsely punctate-strigose than side of metaster- 
num, much smoother toward apex, vaguely pubescent; first 
ventral segment convex, not impressed or more pubescent than 
rest of surface; last segment obtusely rounded at apex; ver- 
tical portions of the segments not pubescent; pygidium coarsely 
punctate, carinate along median line, carina not projecting. 
Hind tarsi nearly as long as the tibiae, the first joint equal in 
length to the four following joints united; anterior and middle 
tibiae arcuate, with a mucro at the inner apex, the posterior 
simple; claws of anterior and middle tarsi cleft near apex, 
posterior claws cleft at middle forming a broad tooth. 

Length, 4.5 millimeters; width, 1.1. 

Female . — Differs from the male in having the front of head 
cupreous, prosternal lobe subtruncate at middle in front, pro- 
sternum slightly smoother, metasternurn without median carina, 
tibise simple, and the claws on all the feet cleft at the middle 
forming a broad tooth. 

Described from three males and one female. The type, which 
is a male, is from Butuan, Mindanao (Baker 8308 ) ; allotype 
from the same locality without any number. Also two males, 
one from Dapitan, Mindanao, and the other from Baguio, 
Benguet Province, Luzon (Baker). 

The specimen from Baguio is not quite typical and differs 
from the type as follows : Pronotum entirely olivaceous bronze, 
wider and more rectangular, base and apex nearly equal in 
width, sides nearly straight, the two median depressions more 
distinct and the strigae coarser and closer; elytra smoother 
and not quite so densely pubescent; prosternal lobe more deeply 
emarginate at middle; metasternum without tooth on median 
line, and the claws more broadly toothed. 
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Ag'rilus nanilenais sp. nov. 

— Form small, elongate, and rather slender, color oliva- 
ceous bronze, head and legs green. 

Antennas brassy, with the outer joints cupreous, muming 
nearly to the posterior angles o\. pronoturn, serrate ironi trie 
fourth joint. Head with the front narrow and siigni.iy irawvx, 
the sides strongly narrowed from occiput to elypous ; vertex 
and occiput broadly, longitudinally impressed, causing Uu. sties to 
become slightly gibbose; surface dull, finely and very densely 
granulate, with a few sparsely placed indistinct puncture;;, finely, 
longitudinally rugose on occiput and densely clothed along eyes 
and behind clypeus with long yellowish pubescence, the pubescent 
areas not granulate but finely punctate; clypeus small, slightly 
wider than long, front margin nearly truncate. Pro no turn one- 
half wider than long, slightly narrower at; base than apex; sides 
slightly arcuate from apex to base; lateral margin nearly straight 
when viewed laterally; hind angles rectangular, with a well- 
defined, slightly arcuate carina, the carina reaching lateral mar- 
gin at about the apical third; disk convex, with a moderately 
deep median depression divided into two parts, without distinct 
lateral depression; surface rather finely, transversely strigose, 
the intervals broad, sparsely and finely punctate, from each 
puncture arises a short inconspicuous hair. Scutollum not very 
wide, sharply, transversely carinate. Elytra feebly narrowed 
to middle, behind which is a slight , dilatation, then obliquely 
narrowed to apices, which are obtusely rounded and indistinctly 
serrulate; sides of abdomen visible from above; disk flattened, 
without distinct costae, sutural edge elevated from apical third; 
humeri feeble, not carinate; basal depressions moderately deep 
and extending obliquely from, behind the humeri to the suture; 
surface shining, rather finely and densely, imbricately granulate, 
smoother near apex, and rather densely clothed with distinct, 
short, yellowish, recumbent pubescence, but not concealing 
the surface sculpture. Body beneath pieeous, with greenish 
metallic luster; prosternum finely rugose and feebly pubescent, 
with a longitudinal carina along middle extending into a blunt 
tooth between coxa; ; prostemal lobe broadly rounded and 
subtruncate at middle; Intercoxal process broad, sides strongly 
expanded behind coxse, then abruptly narrowed to apex, which 
is obtuse; propleura with reticulate sculpture and feebly 
pubescent; metasternum finely punctate, strigose at the sides, 
■the middle with a distinct, blunt, elongate tooth. Abdomen 
coarsely punctate and feebly strigose near base, smoother poste- 
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liorly, vaguely pubescent; first ventrai segment convex, not 
impressed nor conspicuously pubescent; last ventral subtruncate 
at apex; vertical portions of the segments feebly pubescent; 
pygidium coarsely punctate, median carina well marked, but not 
projecting at apex. Hind tarsi three-fourths as long as tibiae, 
the first joint fully as long as the four following joints united ; 
anterior and middle tibiae with a slight mucro at the inner 
apex, the posterior tibiae simple; claws of anterior and middle 
tarsi cleft at apex, posterior claws cleft at middle, forming 
a rather broad tooth. 

Length, 4.25 millimeters; width, 1.25. 

Female . — Differs from the male by having the front of head 
cupreous, prosternum and metasternum without a tooth on me- 
dian line, tibise simple, and the claws on all the feet cleft at the 
middle forming a broad tooth. 

The type is a male from Mount Maquiling, Luzon (Baker). 
The paratypes are a male and two females in the United States 
National Museum collection labeled “Ace. No. 990, Bur. Agri. 
P. L, collected by C. B. Jones” and a male from Mount Banaliao, 
Luzon (Baker 8310). There is also a male from Butuan, 
Mindanao (Baker 8309) and another male from. Basilan Island 
(Baker), which are not quite typical, but are placed with the 
species for the present. The Bureau of Agriculture reports that 
No. 9gQ was collected at Lamao, Bataan Province, Luzon. 

The male from Basilan differs from the type in being more 
cupreous, with the front of head less densely granulate and 
more shining, and with the disk of pronotum violaceous and 
more strongly strigose. The specimen from Mindanao has the 
prothoracic carina a little longer, the surface of the pronotum 
more strongly strigose, the elytra strongly rugose at sides, and 
the prosterna! lobe feebly emarginate in front. 

Agrilus kxtuanensis sp. nov. 

Male , — Form short, rather robust, head green, pronotum 
piceous, with a strong aeneous tinge, elytra piceous, with a 
metallic tinge. 

Antennas cupreous, with the basal joints brassy, not quite 
reaching to middle of prcnotum, serrate from the fourth joint. 
Head with the front wide, rather strongly convex, sides nearly 
parallel; vertex and occiput broadly and rather deeply im- 
pressed; surface shining and strongly rugose, intervals sparsely 
punctate, sparsely clothed with rather long, semierect, pale 
yellow^ hairs over entire surface. Clypeus slightly wider than 
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long, with the front margin slightly arcuate. Pronotum one- 
half wider than long, wider at base than apex; sides nearly 
straight, lateral margin strongly sinuate when viewed laterally ; 
hind angles rectangular, with a sharply defined, arcuate carina, 
the carina extending to lateral margin at apical third; disk 
convex, with a vague, broadly transverse depression in front 
of scutellum; surface very finely and irregularly strigose, near 
sides more densely strigose-punctate, intervals rather densely 
and finely punctate, from each puncture arises a short, semi- 
erect, inconspicuous hair. Scutellum wide, strongly, transversely 
bicarinate. Elytra nearly parallel to just behind the middle, 
then strongly, obliquely narrowed to apices, which are con- 
jointly rounded without serrulation, sides of abdomen entirely 
concealed from above; disk rather convex, slightly flattened 
posteriorly along suture, without distinct costae, sutural mar- 
gin feebly elevated near apex, humeral carina very short ; basal 
depressions rather feeble; surface shining, coarsely and densely, 
imbricately granulate, rather densely clothed with distinct, short, 
whitish, somiereet pubescence. Body beneath piceous, with a 
strong aeneous tinge; prosternum coarsely rugose and feebly 
pubescent; prosternal lobe broadly rounded, and vaguely eniar- 
ginate at middle; intercoxal process abruptly expanded behind 
coxae, apex broad and biemarginate, with the median tooth more 
advanced in front than the sides; propleura coarsely, sjjarody 
punctate, slightly strigose and vaguely pubescent; metasternum 
at sides coarsely punctate-strigose. Abdomen not as coarsely 
punctate-strigose as metasternum, becoming smoother posterior- 
ly; first ventral segment convex, not impressed or more pubesr 
cent than the rest of abdomen; last segment foebiv concave, 
deeply and acutely emargmate at apex; pygidium without 
projecting carina. Hind tarsi about one-hall: as long as the 
tibia?, the first joint equal in length to the four following joints 
united; anterior and middle tibiae distinctly mucronatc at the 
inner apex, the posterior simple; claws divaricate, cleft close 
to apex on all the feet. 

Length, 4.7 millimeters; width, l.G. 

Female.— Very similar to the male but differs in having the 
front of head bright cupreous, all the tibia? simple, claws on all 
the feet cleft at middle forming a short, acute tooth., and by 
having the posterior tarsi shorter than in the male, not being* 
one-half as long as the tibiae. 

Described from three males and one female. The type is a 
male from. Butuan, Mindanao (Baker 8807 ) . Allotype from the 
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same locality {Baker 8306 ) . One male paratype from the type 
locality without any number and another male from Davao, Min- 
danao ( Baker 8320 ) . 

Agrilus inermis sp. nov. 

Form small, elongate, and slender, head and pronotum brassy 
green, elytra piceous, with .a strong metallic luster, covered 
with short white hairs, except a broad transverse band at the 
middle. 

Antennae brassy green, reaching to the basal third of pronotum, 
serrate from the fourth joint. Head with the front slightly 
convex, sides slightly narrowed from vertex to clypeus; vertex 
and occiput broadly and rather deeply impressed; surface 
very finely and densely granulate, becoming less granulose and 
more coarsely punctate on occiput-; in front of clypeus and along 
the eyes densely clothed with long pale yellow hairs. Clypeus 
nearly square, with the front margin nearly truncate. Pronotum 
quadrate, nearly as long as wide, base and apex equal in width ; 
sides nearly straight; narrowly explanate; lateral margin feebly 
sinuate when viewed laterally; hind angles rectangular, with a 
sharply defined, abruptly ungulate carina, the carina joining 
lateral margin just in front of middle; disk convex, with a vague 
median depression divided into two portions, and an indistinct 
depression at the sides ; surface rather finely but coarsely and 
irregularly strigose, near the posterior angles more densely 
strigose-punctate, intervals sparsely and finely punctate, and 
very sparsely clothed with inconspicuous hairs. Scutellum not 
very wide, strongly, transversely carinate. Elytra slightly 
narrowed from the base, with a very feeble postmedian broad- 
ening, then more obliquely narrowed to the apices, which are 
subtruncate and without distinct serrulation, sides of abdomen 
exposed above; disk flattened, with an elongate concave space 
along suture at the middle, without distinct costae ; sutural margin 
elevated from about the apical third, with a sharply elevated 
carina extending from the humeri to the basal third, on a 
line with the prothoracic carina; basal depressions moderately 
deep and extending obliquely behind the scutellum to the 
suture ; surface rather shining, finely granulate-punctate, sparse- 
ly clothed with distinct short whitish pubescence, except for a 
broad transverse denuded band at the middle. Body beneath 
piceous, with a strong brassy tinge; prosternum sparsely 
punctate and feebly scabrous; prosternal lobe obtusely ungulate 
in front, with a very minute tooth along margin on each side 
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of median line; intercoxal process abruptly expanded behind 
the coxae, then arcuately emarginate to the apex, which is acute 
and distinctly more advanced in front than the sides; pro- 
pleura coarsely punctate and strigose; metasternum at sides 
strongly punetate-strigose. Abdomen not quite as coarsely 
punctate-strigose as the metasternum, the strigse liner and more 
sparsely placed toward apex, nearly glabrous; first ventral 
segment convex, not impressed or pubescent; last segent 
subtruncate at apex; vertical portions of the segments vaguely 
punctate and nearly glabrous, except the first, which is rather 
densely pubescent; pygidium feebly carinate along median 
line, the carina not projecting. Hind tarsi two-thirds as long as 
tibiae ; first joint as long as the four following joints united; 
anterior and middle tibiae arcuate, with a slight mucro at the 
inner apex, the posterior simple; claws on all the tarsi cleft 
near the apex. 

Length, 4 millimeters; width, 1.1. 

Described from a unique specimen, which is probably a male, 
from Puerto Princesa, Palawan {Baker Soil). 

Agiilus minutiis sp. nov. 

Male , — Form very small and slender, head green, pronotum 
, cupreous, with a purple tinge, elytra brassy green, with a broad, 
transverse purplish band at apical third. 

Antennee slightly aeneous, reaching to basal third of prono- 
tum, serrate from the fourth joint. Head with the front 
rather narrow, slightly convex, sides nearly parallel, slightly, 
arcuately emarginate from vertex to clypeus; occiput slightly, 
longitudinally impressed; surface dull, finely and densely 
granulate, becoming finely rugose on the occiput, with a few 
sparsely placed punctures on the front and sparsely clothed 
behind the clypeus with short, pale yellow pubescence. Clypeus 
narrow, with the front margin truncate. Pronotum nearly 
one-half wider than long, narrower at base than apex, sides 
arcuate from apex to base; lateral margin very nearly straight? 
hind angles rectangular, with a sharply defined sinuate carina, 
the carina joining* the lateral margin near the apical angles; 
disk convex, the median line with an indistinct anterior and 
posterior depression, a feeble, oblique depression at the side; 
surface finely and irregularly strigose, densely punctate at sides 
and posterior angles, intervals between the strigie sparsely and 
rather coarsely punctate. Scutellum sharply, transversely carin- 
ate. Elytra slightly narrowed from the base with a very feeble 



is, 4 Fisher: New Coleoptera from the Philippines 097 

postmedian broadening, then more obliquely narrowed to the 
apices, which are separately, obtusely rounded, not distinctly 
serrulate, sides of abdomen nearly concealed from above; disk 
feebly flattened, without distinct costae ; sutural margin elevated 
at the apical third; with a sharply elevated carina extending 
from the humeri to near the middle on a line with the 
prothoracic carina, basal depressions moderately deep; surface 
rather shining, finely and densely, imbricately granulate, be- 
coming nearly smooth on the dark transverse area, sparsely 
clothed with distinct, short, whitish, semierect hairs, except 
for a broad transverse denuded band at the apical third. 
Body beneath aeneous ; prosternum sparsely, finely punctate and 
feebly scabrous; prosternal lobe broadly rounded in front: 
intercoxal process expanded behind coxss, then obliquely 
narrowed to the apex, which is obtuse ; propleura finely, 
reticulately punctate and vaguely pubescent; metastenium at 
side rather finely punctate-strigose. Abdomen more finely 
punctate-rugose than the metasternum ; first ventral segment 
convex, not impressed or conspicuously pubescent; last segment 
very deeply and acutely emarginate at the apex; vertical 
portions of the segments finely punctate and nearly glabrous; 
pygidium without projecting carina at apex. Hind tarsi 
missing; tibia not mucronate. (Claws missing* in all the feet.) 

Length, 8.25 millimeters; width, 1. 

Described from a single male specimen froip Puerto Princesa, 
Palawan {Baker ) . 

Agiilus pulclier Deyrolle. 

This species is represented in the collection by a male 
specimen from Davao, Mindanao [Baker), 

Agrilus immaculate sp. nov. 

Female . — Form small, elongate, and rather slender, olivaceous 
bronze. 

Antennse aeneous, serrate from the fourth joint (broken 
off at ninth joint). Head with the front rather wide, strongly 
convex, sides nearly parallel; vertex and occiput slightly, lon- 
gitudinally impressed, the impression extending from occiput to 
near clypeus, and becoming nearly obliterated anteriorly 
except for a small round depression at middle of front; sur- 
face finely, densely granulate and sparsely punctate on the front, 
becoming finely, densely punctate on the anterior pubescent area 
and finely rugose on the vertex and occiput, densely clothed 
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behind the clypeus with short, erect, white hairs. Clypeus 
a little wider than long, with the front margin slightly, 
arcuately emarginate. Pronotum a little more than one-half 
wider than long, base and apex nearly equal in width, sides 
slightly arcuate; lateral margin feebly sinuate; hind angles 
rectangular, with a well-defined, sinuate carina, ti.u* carina 
close to lateral margin and joining it near the apical angles ; 
disk convex, a moderately deep impression behind tue {road; 
angles, and on the median line two depressions, !.Po. ante- 
scutellar one much deeper and larger than the anterior one, 
which is nearly obsolete; surface rather finely and irregularly 
strigose, the intervals between the ridges rather densely and 
finely punctate. Scutellum rather wide, sharply, transversely 
bicarinate. Elytra slightly sinuate behind the humeri, with 
a feeble postmedian dilatation, then obliquely narrowed to the 
apices, which are conjointly, obtusely rounded without serruln- 
tion, sides of abdomen narrowly visible 'from above; disk 
feebly flattened, slightly concave; posteriorly along suture, with- 
out distinct costae, sutural edge elevated behind the middle, with 
a sharply elevated carina extending from humeri to the basal 
third and on a line with the prothoracic carina ; basal depressions 
deep; surface subopaque, finely and densely, imbri cutely granu- 
late, rather densely clothed with distinct, short, whitish, recum- 
bent pubescence. Body beneath aeneous, more shining than 
above; prosternum jinely, densely scabrous, and very vaguely pu- 
bescent; prosternal lobe broadly rounded in front; mtereoxal 
process gradually, obliquely expanded to behind coxa 1 , then 
abruptly narrowed to the apex, which is rather obtuse; propleura 
coarsely and densely, rotieuJatoly punctate; mdnstermmi rather 
strongly, densely pimctate-slrigose and feebly pubescent. Abdo- 
men more sparsely pimdate-si/ngosa than meUisternum, the 
strigie becoming finer posteriorly; first ventral segment convex: 
not impressed or more pubescent than rest of surface; last seg- 
ment very obtusely rounded at apex; vertical portions of segments 
evenly and very vaguely pubescent; pygidium without projecting 
carina. Hind tarsi about one-half as long as- the tibim, the 
first joint about equal in length to the four following joints 
united ; tibiae simple ; claws on all the feet cleft at middle forming 
a rather long, acute tooth. 

Length, 4.3 millimeters; width, 1.25. 

Described from a unique female from Mount Maquiling, Luzon 
(Baker ) . 
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Female . — Form short and robust, color dark coppery, with 
a slight purplish tinge; each elytron with an indistinct, white, 
pubescent spot along suture near apex. 

Antennte picecus, not quite reaching to middle of pronotum, 
serrate from the fourth joint. Head with the front rather 
narrow, moderately convex, the sides strongly narrowed from 
clypeus to occiput; a feeble impression extending from occiput 
to near clypeus; surface strongly rugose, intervals very finely 
granulate, sparsely and rather coarsely punctate, rather densely 
clothed behind the clypeus with very short white hairs. Cly- 
peus elevated, wider than long, with the front margin broadly 
and rather deeply, arcuately emarginate. Pronotum a little 
more than one-half as wide as long, base and apex about equal 
in width; sides feebly arcuate; lateral margin nearly straight; 
hind angles rectangular, with a sharply defined, strongly sinuate 
carina, the earina extending to lateral margin near apical 
angles; disk convex, with three depressions, a broadly oval one 
in front of scutellum and a less distinct basal one on each side 
along inner side of lateral carina ; surface rather finely, trans- 
versely strigose, the intervals sparsely and finely punctate, with 
a few short, semiereet, inconspicuous hairs. Scutellum not 
very wide, strongly, transversely carinate. Elytra with a 
slight posthumeral sinuation, behind which there is a slight- 
dilatation, then strongly, obliquely narrowed to apices, which are 
conjointly, obtusely rounded and very finely serrulate, sides of 
abdomen exposed above; disk slightly flattened, narrowly con- 
cave along suture at apical third, without distinct costs©, sutural 
margin elevated from apical third, humeral carinae very short, 
slightly sinuate posteriorly ; basal depressions moderately deep ; 
surface opaque, finely and densely, imbricately granulate, sparse- 
ly clothed with short, inconspicuous, recumbent hairs, each ely- 
tron with an indistinct, white pubescent spot along the suture 
near apex. Body beneath aeneous, more shining than above; 
prostenium coarsely, densely scabrous and sparsely pubescent; 
prostemal lobe wide, broadly subtruncate in front; intercoxal 
process very abruptly expanded behind: the coxae, the apex 
wide and deeply biemarginate ; propleura finely punctate, 
slightly strigose, without pubescence; metastemum coarsely 
punctate-strigose, with a smooth elongate space at middle. 
Abdomen densely, transversely strigose, with fine punctures 
along the edge of the strigse, and rather densely clothed with 
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short white hairs; first ventral segment convex, not impressed 
nor more conspicuously pubescent than rest of surface; last 
segment rather widely, but not deeply, arcuately emarginale 
at apex; vertical portions of the segments rather densely 
punctate and sparsely pubescent; pygidium finely, densely 
punctate, with a well-defined median carina, which does not pro- 
ject at the apex. Hind tarsi about one-third as long as the tibise ; 
the first joint about as long as the two following joints united; 
anterior and middle tibiae straight, with a mucro at the apex, 
posterior tibiae feebly arcuate; femora abruptly narrowed near 
the apex; claws on all the feet cleft at middle forming a rather 
broad tooth, which is not incurved. 

Length, 5.25 millimeters; width, 1.7. 

Described from two females from Malinao, lay abas Province, 
Luzon (Baker). 

Agnlus iliganensis sp. nov. 

Male. — Form short, not quite as robust as A. butmncnm, 
olivaceous bronze. 

Antennae brassv green, reaching to middle of pronotum, serrate 
from the fourth joint. Head with the front narrow and slightly 
convex, the sides strongly narrowed from clypeus to occiput, 
without a distinct median impression; surface densely and 
coarsely rugose, intervals sparsely, coarsely punctate and rather 
densely clothed behind the clypeus with long white hairs. 
Clypeus a little wider than long, w r ith the front margin broadly 
and rather deeply, arcuately emarginate. Pronotum a little more 
than one-half wider than long, base and apex nearly equal in 
width; sides feebly arcuate; lateral margin very nearly straight; 
hind angles rectangular, with a well-defined, strongly angulato 
carina, the carina reaching lateral margin near the apical angles ; 
disk convex, with a broad and rather deep median depression, 
extending from base nearly to apex, and a less distinct basal 
depression on each side along the inner margin of the lateral 
carina; surface finely, rather closely and irregularly strigose, 
the intervals finely granulate, rather densely, coarsely punctate 
and sparsely clothed with short, semiercct, inconspicuous hairs, 
Scutellum not very wide, sharply, transversely carinate. Elytra 
nearly parallel to just behind the middle, then arcuately nar- 
rowed to apices, winch are conjointly, broadly rounded without 
serrulation, sides of abdomen narrowly exposed above; disk 
somewhat "flattened and concave along the suture, more narrowly 
and deeply concave posteriorly, without distinct costae, sutural 
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edge elevated behind the middle, humeral carina short, in- 
distinct posteriory ; basal depressions moderately deep ; surface 
subopaque, finely and densely, imbricately granulate, rather 
densely clothed with short, white, inconspicuous hairs. Body 
beneath more shining and greenish than above; prosternum 
finely, densely scabrous, sparsely clothed along middle with long 
suberect pubescence; prosterna] lobe wide, broadly subtruncate 
in front; intercoxal process very abruptly expanded behind the 
coxas, the apex wide and deeply biemarginate ; propleura finely, 
sparsely punctate and slightly strigose; metasternum densely 
and coarsely punctate-strigose. Abdomen less densely punctate- 
strigose than metasternum, the strigse becoming finer posteriorly, 
coarsely pubescent; first ventral segment convex, not impressed 
or conspicuously pubescent; last segment feebly emarginate at 
apex; vertical portion of the segments evenly, sparsely pubes- 
cent; pygidium finely punctate, carinate along the median line, 
the carina not projecting at apex. Hind tarsi about one-half as 
long as the tibiae, the first joint about as long as the two following 
joints united, anterior tibiae with a feeble mucro at the tip, the 
middle and posterior simple; femora feebly, abruptly narrowed 
near apex; claws of anterior and middle tarsi cleft near apex, 
posterior claws cleft near middle forming a rather long, acute 
tooth, which is not incurved. 

Length, 4 millimeters; width, 1.75. 

Female . — Very similar to the male, but differs from it by 
having the front of head more coppery, antennas a little shorter, 
prosternum not quite as pubescent at middle, tibiae simple, and 
the claws on all the tarsi cleft at middle, forming a long, acute 
tooth. 

The type, which is a male, is from Davao, Mindanao (Baker 
8360) ; allotype from Iligan, Mindanao (Baker 8305). Other 
specimens without numbers collected by Baker are as follows : 
Another male from the type locality, a male: from Zamboanga, 
Mindanao ; a male from Mount Banahao, Luzon ; and a female 
from Puerto Princesa, Palawan. The last specimen is provision- 
ally referred to this species. 

In some of the specimens the front margin, of the clypeus- is 
nearly truncate. The specimen from Palawan is not quite 
typical and may represent another species, but for the present 
it is placed with this species. It has the front of the head 
nearly smooth and very densely clothed with long yellowish 
pubescence behind the clypeus, the pronotum less depressed on 
the median line, and the claws a little more sharply cleft. 
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Agrilus davaoensis sp. nov. 

Male .- — Form elongate, rather slender, olivaceous bronze vary- 
ing to cupro-aeneous. 

Antennae greenish black, nearly attaining the hind angles of 
pronotum, serrate from the fourth joint. Head with the front 
rather narrow and slightly convex, the sides parallel from, oc- 
ciput to middle of front, then strongly narrowed to clypeus; 
occiput moderately impressed, the impression extending to mid- 
dle of the front; surface coarsely, transversely rugose, intervals 
sparsely and coarsely punctate, nearly glabrous. Clypeus 
strongly elevated, slightly wider than long, with the front mar- 
gin broadly, arcuately emarginate. Pronotum one-half wider 
than long, slightly narrower at base than apex; sides rather 
strongly arcuate from apex to base; lateral margin feebly sinuate 
when viewed laterally ; hind angles rectangular, with a sharply 
defined sinuate carina, the carina joining the lateral margin a 
little in front of middle; disk convex, a feeble, oblique depres- 
sion extending from lateral margin to base along inner side of 
lateral carina, and on the median line two depressions, the ante- 
scutellar one the larger; surface rather coarsely, closely, trans- 
versely strigose, the intervals between the strigse sparsely and 
finely punctate. Scutelium sharply, transversely carinate. 
Elytra slightly sinuate behind the humeri, a little broadened be- 
hind the middle, then obliquely narrowed to apices, which are 
separately and rather acutely rounded, without serrulation, sides 
of abdomen exposed ; disk rather convex, without distinct costa, 
sutural margin elevated, from the middle, with a sharply 
elevated carina extending from the humeri to near the middle, 
on a line with the prothoraeie carina; basal depressions deep; 
surface shining, densely, closely, imbricately granulate, and 
rather densely clothed with distinct short, whitish, semieroct 
pubescence. Body beneath piceous, with a strong brassy 
metallic luster; prosternum coarsely, densely scarbrous and 
vaguely pubescent ; prosternal lobe wide, broadly subtruncate in 
front; intercoxal process broad, sides gradually widened behind 
the cox£8, then abruptly narrowed to apex, which is obtuse ; pro- 
pleura densely, coarsely punctate and moderately strigose; 
metasternum densely, coarsely punctate-strigose and rather 
densely pubescent. Abdomen sparsely and rather finely 
punctate-strigose, the strigas becoming finer posteriorly, very 
sparsely clothed with short pubescence; first ventral segment 
convex, not impressed nor conspicuously pubescent; last segment 
feebly emarginate at apex; vertical portions of segments vaguely 
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pubescent; pygidium finely punctate and feebly carinate along 
the median line, the earina not projecting. Hind tarsi about 
one-half as long as the tibisa; the first joint about as long as the 
four following joints united; anterior and middle tibke slightly 
mucronate at the inner apex, posterior tibise simple; claws on 
all the tarsi cleft near apex, the lower portions not incurved. 

Length, 5.25 millimeters; width, 1.5. 

Female . — Differs from the male in having the head and pro- 
notum coppery, tibise simple, and the claws on all the tarsi cleft 
near middle, forming a rather broad tooth. 

Described from three males and one female. The type is a 
male from Davao, Mindanao {Baker 8389) ; the allotype and two 
male paratypes are from the same locality without a number. 

Agiilus imndanaoensis sp. nov. 

Male . — Form small, elongate, and rather slender, color oliva- 
ceous bronze varying to cupro-aeneous. 

Antennae varying from aeneous to cupreous, nearly attaining 
hind angles of pronotum, serrate from the fourth joint. Head 
with the front rather convex, the sides nearly parallel, slightly, 
arcuately emarginate from vertex to clypeus; vertex rather 
deeply and broadly impressed, the impressed line not extending 
to the middle of the front ; surface finely, densely granulate with 
a few rather large punctures intermixed, somewhat rugose on 
the occiput, and a wide transverse band along front margin 
smooth, densely, finely punctate, and densely clothed with short 
white to pale yellow hairs, the pubescence extending along 
margin of eyes. Clypeus slightly wider than long, with the 
front margin nearly truncate. Pronotum quadrate, nearly as 
long as wide, base and apex equal in width, sides nearly straight, 
narrowly explanate; lateral margin very nearly straight; hind 
angles rectangular, with a sharply defined, strongly arcuate 
earina, the earina joining the lateral margin a little in front of 
middle; disk convex, a moderately deep oblique depression ex- 
tending from lateral margin to base along inner side of lateral 
earina, and a vague median depression extending from base 
nearly to apex, slightly interrupted at middle; surface rather 
finely and irregularly strigose, the intervals between the ridges 
sparsely and finely punctate. Scutellum not very wide, trans- 
versely carinate. Elytra sinuate behind the humeri; scarcely 
dilated behind the middle, then obliquely narrowed to apices, 
which are conjointly, obtusely rounded, without serrulation; 
sides of abdomen visible from above; disk feebly flattened, 
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without distinct costs, sutural margin feebly elevated behind 
the middle, with a sharply elevated carina extending t.vom the 
humeri to the basal third; basal depressions moderately clcnp ; 


surface subopaque, finely and densely, imbricatuly granulate, 
sparsely clothed with distinct, short whitish hasrs. Body be- 
neath aeneous, more shining than above; prosternum finely and 
rather sparsely scabrous,' nearly glabrous; pivLiicnml lobe 
vaguely emarginate; intercoxal process with the sides slightly 
expanded behind the coxae, then narrowed to apex, which is 
rather acute, surface feebly concave, with the sides slightly 
elevated; propleura sparsely and rather coarsely punctate; 
metasternum at sides coarsely and sparsely p unc tate-st r ig ose , 
much smoother along the middle. Abdomen coarsely punctate- 
.strigose on first segment, becoming rapidly finer toward apex; 
first ventral segment convex, with a very vague elevation at 
middle, not conspicuously pubescent, last segment broadly sub- 
truncate; vertical portions of the segments feebly punctate and 
nearly glabrous; pygidium feebly carinate along the median line, 
the carina not projecting. Hind tarsi nearly two-thirds as long 
as the tibiae, the first joint as long as the four following joints 
united; anterior and middle tibia* feebly arcuate, mucronate at 
the inner apex, posterior tibiae simple; claws on anterior and 
middle tarsi cleft near apex, posterior claws, cleft at middle, 
forming a rather broad tooth, which is not incurved. 

Length, 4 to 4.75 millimeters; width, 1 to 1.3. 

Female . — Differs from the male in having the front of head 
plumbeous, smoother and scarcely pubescent, tibia* simple, and 
by having the claws on all the feet cleft near the middle. 

Described from five males and five females. The type, allo- 
type, and one male and one female paratype from Davao, Min- 
danao (Baker). One male and one female from Butuan, 
Mindanao (Baker 8312 ) ; two males and one female from Iligan, 
Mindanao (Baker 8303) ; and one female from Puerto Prineesa, 
Palawan (Baker). 

This seems to be a rather variable species. In some of the 
specimens the vertex is slightly gibbose on each side of the 
median impression, tips of elytra separately rounded and feebly 
serrulate, the prosternal lobe scarcely emarginate in front, the 
intercoxal process hat, and some have a more coppery tinge than 
others. The male specimens from Iligan have the pronotum of 
a dark plumbeous color, with a greenish tinge along the base, 
more finely strigose and without distinct median depression, 
!the elytra feebly concave along suture and with the apices 
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separately, rather acutely rounded and feebly serrulate. The 
female from Puerto Princesa differs from the allotype in having 
the front of head wider and not quite as strongly impressed on 
vertex. 

Genus COBAEBUS Castlenau and Gory 

Key to the species .* 

1. Pronotum with lateral carina 2. 

Pronotum without lateral carina 3. 

2. Elytra with transverse pubescent bands G. aznrens sp. nov. 

Elytra without transverse pubescent bands........ C. melibaciformis Saund. 

3. Elytra rounded at apex C. piperi sp. nov. 

Elytra, deeply exnarginate at apex 4. 

4. Elytra with large triangular cupreous band bordered with violet; color 

green 0. bajulus Deyr. 

Elytra with transverse band of white pubescence at apical third; color 
green or blue C. spinosus Cast, and Gory. 

Coiaebus azureus sp. nov. 

Short, moderately convex, brilliant blue, elytra with trans- 
verse bands of white pubescence; beneath greenish blue, legs 
coppery, with a greenish reflection. 

Head produced in front beyond the eyes, widely and deeply 
channeled, sparsely punctate-reticulate and sparsely clothed with 
short white curved hairs, which are hardly visible on the occiput, 
except from the side. Pronotum much wider than long, nar- 
rower in front than behind ; disk convex and regularly rounded, 
with the sides narrowly depressed in front, and more widely 
at the posterior angles, the depression extending along base to 
near the middle; lateral margin regularly arcuate and finely 
crenulate ; anterior margin strongly, arcuately emarginate, with 
the median lobe strongly angulate at middle; base strongly 
bisinuate, with a broadly rounded median lobe in front of scu- 
tellum, the posterior angles broadly rounded; surface strongly 
punctate and irregularly rugose, sparsely clothed with incon- 
spicuous black hairs, becoming cinereous toward lateral margin ; 
lateral carina short and strongly arcuate. Scutellum cordate, 
transversely rugose. Elytra about equal in width to pronotum, 
slightly convex, with a deep depression along base, a similar one 
along lateral margin behind humerus, and a broad, shallow one 

8 The following species of this genus reported from the Philippines 
have not been seen by me: Coraebus cisseoides Saund., C. caelestis Saund., 
C. hastanus Cast, and Gory, C. pullatas Saund., and C. tramversus 
Kerrem. 
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along suture near apex; sides nearly parallel to apical third, 
then arcuately attenuate to tips, which are conjointly, broadly 
rounded; lateral margin finely crenulate anteriorly, becoming 
strongly dentate toward apex; surface strongly imbricate, be- 
coming scabrous toward apex, sparsely clothed with short, black, 
curved hairs, which are scarcely visible, except when viewed, 
from the side, and also marked with broader cinereous hairs 
arranged as follows: Each elytron with three small spots 
at middle forming a triangle, a distinct transverse band at apical 
fourth, and a small spot near apex. Beneath coarsely imbricate, 
and sparsely clothed with short, recumbent, cinereous hairs. 

Length, 7.5 millimeters ; width, 3. 

Described from one specimen from Baguio, Benguet, Luzon 
(Baker) . 

This species is closely allied to C. melibaeifornm Saunch, but 
differs from that species by being more elongate and having the 
elytra marked with transverse bands of cinereous pubescence. 

Coraebus melibaeiformis Saunders. 

One specimen in the United States National Museum collection 
labeled “Lamao, Luzon, P. L, III-VI, 1911, C. V. Piper, 
collector.” 

Coraebus bajulus Deyrolle. 

Two specimens in the United States National Museum collec- 
tion labeled “Negros Island, P. I., May 1911, C. V. Piper, 
collector.” 

Coraebus spiiiosus Castelnau and Gory. 

One specimen from Davao, Mindanao (Baker 8819), and 
another specimen from Dapitan, Mindanao (Baker 11976) . 

Coraebus piperi sp. nov. 

Large, robust, moderately convex, resembling the genus Cis- 
ms, olive green, head, side of pronotum, and spots on elytra of 
a very dense ochraceous pubescence; beneath aeneous, densely 
clothed with ochraceous pubescence. 

Head with the front and vertex deeply, broadly grooved, cop- 
pery* and coarsely punctate, with the concavity filled with long, 
recumbent, ochraceous pubescence; occiput green, coarsely, deep- 
ly punctate, and sparsely clothed with inconspicuous long black 
hairs ; antennae coppery, reaching to apical third of pronotum. 
Pronotum wider than long, narrower in front than behind; sides 
regularly arcuate, with the lateral margin finely crenulate, and 
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the posterior angles obtusely angulate; anterior margin deeply? 
arcuately emarginate, with the median lobe broadly rounded, 
the anterior angles acute; base deeply bisinuate? with the 
broadly rounded median lobe truncate in front of scutellum; 
disk strongly convex and regularly rounded? with the sides widely 
depressed and densely clothed with long? recumbent, ochraceous 
hairs; rest of surface coarsely? deeply punctate? from each 
puncture arises a long? recumbent, black hair, which is scarcely 
visible? except from the side; lateral carina absent. Scutellum 
cordate, impunctate. Elytra about equal in width to pronotuxn? 
slightly convex? with a deep triangular depression along base 
near humerus, and another shallow elongate one along suture, 
extending from apical fourth to the apex ; sides strongly sinuate 
in front of middle, strongly expanded at apical third? then at- 
tenuate to the tips, which are conjointly, broadly rounded ; lateral 
margin finely crenulate to about the middle, then strongly dentate 
to apex; surface scabrous-punctate, becoming smoother along 
suture on basal half, and, with the pubescent areas finely? dense- 
ly punctate? sparsely clothed with short black curved hairs, 
which are scarcely visible? except when viewed from the side? 
and also marked with patches of densely placed? recumbent, 
ochraceous pubescence, arranged as follows: Each elytron with 
a triangular basal area, filling the basal depression and continu- 
ing on a line with the pubescence on side of pronotum, a round 
spot on middle of disk at basal third? two similar ones along 
lateral margin? one at about the middle and the other midway 
between it and the apex? another round spot along suture at apical 
third, and an oblong spot near apex, reaching from lateral mar- 
gin obliquely forward to near the suture? but not quite reaching 

it. Abdomen beneath coarsely? densely punctate? with ‘the sides 
densely clothed with long, recumbent, ochraceous pubescence. 
Legs of a darker bronze color than the abdomen; tarsi shining 
black. 

Length, 10 millimeters; width? 4. 

One specimen in the United States National Museum collection 
labeled “Lamao, Luzon? P. I.? III-VI, 1911, C. V. Piper, 
collector.” The species is named for the collector. 

This species is allied to C. cisseoides Saund.? but differs from 
that species by having the triangular basal depression of elytron 
densely clothed with ochraceous pubescence and by having six 
distinct pubescent spots on each elytron, instead of five, as in 
ciss&oides . 
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Genus AMOBPHOSOMA Castelnau 

Amoiphosoma marmoreus Deyrolle. 

I have determined two specimens as of this species ; one from 
Mount Banahao, Luzon (Baker 8353), and the other one from 
Butuan, Mindanao (Baker 8352), 

These two specimens differ slightly in a number of ways, but 
the markings are identical and they are probably only sexes of 
the same species. Deyrolle gives this species as having a wide 
distribution in the Malaysian islands, but the specimens before 
me do not quite agree with his description in regard to the ely- 
tra! tips. In his figures 7 he shows this species as having the 
elytral tips strongly spinose at the sutural angles, but in his 
description he gives the following: 

L’extremite qui est tronquee, denticulee et fortement epineuse a pen 
de distance de la suture, cette forte opine disparaissant chess certains 
exemplaires de taille mediocre. 

The specimen from Butuan measures 11 millimeters in length, 
with the tips of the elytron slightly rounded at the angles and the 
margin evenly, strongly dentate, the lamelMike scales on elytra 
quite prominent and with six gibbosities on the pronotum; while 
the specimen from Mount Banahao measures only 8.5 milli- 
meters in length, the dentations on tips of elytron are larger and 
more separated, the lamellselike scales on elytra are not very 
prominent, and with eight gibbosities on the pronotum, two 
of which are not very prominent. 

Genus SAME ITS Deyrolle 


Key to the spades* 

1. Bead with vertex distinctly gibbosc S, gibbosns sp. nov. 

Head with vertex not distinctly gibboso 2. 

2. Surface of elytra bicolored S* 

Surface of elytra unicolored - «... 4. 

3. Elytra with a reddish purple spot along lateral margin. 

S. baked sp. nov. 

Elytra with: irregular black and green designs... S. parallels sp. nov. 

4. Elytra bronzy G. 

Elytra blue or black 6. 


5. Pubescence on elytra uniform, not forming distinct designs. 

S. confusus sp. nov. 

Pubescence on elytra forming distinct designs, especially on apical part. 

S, ornatus sp. nov. 

7 Ann. Soc. Ent. Belg. 8 (1864) pi. 4, fig. 14. 

i Sambm auncolor, described by Saunders from Luzon, has not been 
seen by me. 
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6. Elytra bine S. fasciatus sp. nov. 

Elytra black 7. 

7. Pronotum and elytra uniformly colored 8. 

Pronotum coppery; elytra black 9. 

8. Pubescence on elytra forming a transverse row of four ring-shaped spots 

at the apical fourth S. luzonieus sp. nov. 

Pubescence on elytra forming a transverse zigzag band at apical third, 
behind which is a solid transverse band S. nigricans sp. nov. 

9. Pubescence above consisting of white hairs S. aeneieollis sp. nov. 

Pubescence above consisting of yellow hairs or with white and yellow 

hairs intermixed S. lugnbris Saund. 

8 ambus gibbosus sp. nov. 

Small, rather elongate, head and pronotum bright reddish pur- 
ple, the former with the front bright green, the latter with a 
faint greenish tinge along the lateral margin; elytra coppery 
bronze and marked with irregular designs of white and pale 
yellow pubescence, the transverse zigzag band at apical fourth 
very distinct; beneath bronzy green and clothed with short white 
pubescence. 

Head broadly grooved for its entire length, strongly gibbose 
on vertex, slightly rugose and densely, finely granulate, rather 
evenly clothed with long white pubescence, the hairs becoming 
finer and sparser on occiput ; antennse green, reaching to middle 
of pronotum; clypeal suture distinct; epistoma very narrow be- 
tween antennas. Pronotum much wider than long, narrower in 
front than behind ; sides flattened and regularly arcuate, with the 
lateral margin crenulate; anterior margin bisinuate, with the 
median lobe broadly rounded ; base bisinuate, with a large median 
lobe in front of scutellum; lateral earina nearly straight and 
perpendicular to base, reaching from posterior angles to a little 
beyond the middle; disk strongly convex anteriorly; surface 
coarsely punctate, concentrically rugose, and sparsely clothed 
with inconspicuous dark hairs on disk, the sides more densely 
clothed with long white hairs. Scutellum large, triangular, cu- 
preous, and finely, transversely carinate. Elytra narrower at 
base than middle of pronotum, rather convex; sides strongly sin- 
uate at posterior coxse, expanded at apical third, then strongly at- 
tenuate to tips, which are conjointly, broadly rounded and finely 
dentate; surface strongly imbricate, becoming less distinct pos- 
teriorly, and clothed with pubescence which is' arranged as fol- 
lows: Each elytron with a small round patch of silvery white 
hairs at basal third near suture, but separated from it, a similar 
patch of pale yellow hairs behind these at the middle, a very 
distinct transverse, zigzag band of similar white hairs at apical 
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fourth, behind which is a short transverse row of recumbent 
white hairs near suture, balance of surface sparsely clothed with 
fine inconspicuous yellow hairs, becoming darker and slenderer 
toward apex. Abdomen strongly punctate and finely rugose. 

Length, 4 millimeters; width, 1.5. 

Described from a unique specimen from Batumi, Mindanao 
{Baker ) . 

This species differs from all the other species examined by 
its head being strongly gibbos,e on the vertex and the epistoma 
very narrow between the eyes, which are nearly contiguous. 

Samfous bakeri sp. nov. 

Rather robust, uniformly cupreous, except head which is bril- 
liant reddish purple; each elytron with a large, oblong, lateral 
spot of a beautiful reddish purple color ; beneath cupreous, with a 
slight purplish reflection, sparsely clothed with short white hairs. 

Head deeply grooved, the; groove becoming less distinct on the 
front, slightly, transversely rugose, sparsely, finely punctate and 
clothed with pale yellow pubescence, becoming denser and longer 
on the occiput; antennae coppery, reaching to middle of prono- 
tum; clypeal suture distinct; epistoma wide, transverse between 
antennae. Pronotum much wider than long, distinctly narrower 
in front than behind ; sides flattened and regularly arcuate, with 
the lateral margin crenulate; anterior margin Insinuate, with 
the median lobe broadly rounded ; base strongly bisinuate, with 
the median lobe rather abruptly rounded in front of scutellum; 
lateral carina slightly arcuate, reaching perpendicularly from 
the posterior angles to apical fourth; disk convex anteriorly, 
broadly concave posteriorly, with a rather deep depression inside 
of lateral carina reaching from base to median part; surface 
strongly punctate and concentrically rugose, densely clothed 
with long, yellowish, recumbent pubescence, Scutellum large, 
triangular ; surface finely reticulate. Elytra narrower at base 
than middle of pronotum, rather convex ; sides nearly parallel 
to middle, strongly expanded at posterior third, then arcuately 
attenuate to tips, which are conjointly, broadly rounded and 
finely dentate ; surface finely imbricate, with a shallow depression 
extending obliquely from base to suture at basal fourth, and 
another near suture at apical fifth ; a semioblong spot of brilliant 
reddish purple along lateral margin of each elytron, extending 
fyojn humeral angle to‘ apical third and internally to the median 
part and clothed with inconspicuous, fine black hairs, rest of sur- 
face of a uniformly bright coppery color and densely clothed with 
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semierect pale yellow hairs, which are broader than those on the 
reddish parts. Abdomen finely punctate and rugose. 

Length, 5.25 millimeters; width, 2. 

Described from two specimens. The type is from Mount Ma- 
quiling, Luzon (Baker ) ; paratype from Butuan, Mindanao 
(Baker ) . 

In the specimen from Mindanao the pubescence on the elytra 
is white instead of pale yellow, but otherwise the two specimens 
are identical. •, 

Sambas parallels sp. nov. 

Slender, nearly parallel, head and pronotum brassy green, the 
former with the front of a brighter green; surface of elytra 
black and brassy green, forming distinct designs; beneath 
black, with bronzy tinge, nearly glabrous. 

Head deeply grooved its entire length, strongly, transversely 
rugose, and sparsely clothed with long white pubescence, becoming 
finer and slightly yellow on the occiput; antennse coppery, reach- 
ing to basal third of pronotum ; clypeal suture indistinct ; epistoma 
wide, transverse between antennae. Pronotum much wider than 
long, about as wide in front as behind; sides flattened and 
arcuate, slightly sinuate posteriorly, with the lateral margin 
crenulate; anterior margin bisinuate, with a broadly rounded 
median lobe; base strongly bisinuate, with a large median lobe, 
truncate in front of scutellum; lateral carina strongly arcuate, 
reaching perpendicularly from posterior angles to middle; disk 
convex, limited at basal third by a widely rounded transverse 
depression, becoming deeper near lateral carina ; surface concen- 
trically rugose on the disk and very densely punctate on the 
inside of the lateral carina, sparsely clothed with yellowish hairs, 
becoming white in front of scutellum. Scutellum violaceous 
black, large and triangular; surface finely reticulate. Elytra a 
little narrower at base than middle of pronotum, rather convex, 
with a wide depression along suture at apical fifth; sides strongly 
sinuate at posterior coxse, expanded at apical third, then 
arcuately attenuate to the tips, which are conjointly, broadly 
rounded and rather strongly dentate; surface strongly imbri- 
cate, indistinctly clothed with minute black hairs and distinctly 
marked with brassy green areas, these brassy areas clothed with 
white and yellow pubescence as follows: Each elytron with a 
narrow irregular band along base and suture, reaching to the 
apical third and connected to a similar band along the lateral 
margin by three irregular and broken transverse bands on the 
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basal half, at the apical fourth the transverse band from lateral 
margin to median part, then bent abruptly forward to suture 
at apical third, and the entire apical fifth except for an inclosed 
oblong dark area. Beneath nearly smooth, except median part 
of first two abdominal segments, which are longitudinally 
grooved, densely, finely punctate, and clothed with a row of 
dense erect hairs. 

Length, 4 millimeters; width, 1.25. 

Described from a single specimen from Mount Maquiling, 
Luzon {Baker). 

S ambus confusus sp. nov. 

Small, rather slender, entirely bright aeneous above, except 
front of head, which is bright green, becoming slightly bronzy 
on the occiput, rather evenly clothed with short, pale yellow, 
recumbent hairs, but not forming distinct designs; beneath 
bright brassy green, clothed with silvery white pubescence. 

Head flat in front, rather deeply grooved on vertex and oc- 
ciput, slightly rugose, finely, densely granulate and evenly 
clothed with moderately long white pubescence ; antennae green- 
ish, reaching to middle of pronotum; clypeal suture distinct; 
epistoma wide, transverse between the antennae. Pronotum 
much wider than long, a little narrower behind than in front; 
sides slightly flattened and regularly arcuate, with the lateral 
margin erenulate ; anterior margin slightly Insinuate, the 
median lobe nearly straight and the anterior angles advanced 
forward and acute; base bisinuate, with a broadly rounded 
median lobe in front of scutellum; lateral carina slightly arcuate, 
nearly parallel with the lateral margin and reaching from, base 
near posterior angle to the apical fourth; disk convex, with 
a rather deep depression on inside of lateral carina, reaching 
from base to median part; surface slightly rugose, densely 
punctate and densely clothed with short, yellow, recumbent 
hairs. Scutellum large, triangular; surface finely reticulate. 
Elytra at base about equal in width to pronotum, rather convex, 
without any distinct depressions; sides nearly parallel to mid- 
dle, slightly expanded at apical third, then arcuately attenuate 
to tips, which are separately rounded and finely dentate; 
surface finely rugose and rather densely clothed with short, pale 
yellow, recumbent pubescence, forming very indistinct trans- 
verse zigzag bands near apex. Abdomen sparsely, finely 
punctate. 



is, i Fisher: New Coleoptera from the Philippines 413 

Length, 4 millimeters; width, 1.25. 

Described from a single specimen from Baguio, Benguet 
Province, Luzon {Baker 8330 ) . 

Samiras ornate sp. nov. 

Rather robust, head and pronotum brilliant green in the male, 
coppery in the female; pronotum bronzy; elytra bronzy and 
marked with irregular patches of white or pale yellow hairs, 
these pubescent areas becoming transverse near apical part; 
beneath bronzy, clothed with short white pubescence. 

Head with front slightly rounded, slightly grooved on vertex 
and occiput, densely punctate, finely, densely granulate and 
sparsely clothed with short white pubescence in male, yellow 
in female; antennas green in male, bronzy in female, reaching 
to middle of pronotum; elypeal suture distinct; epistoma wide, 
transverse between the antennae. Pronotum much wider than 
long, slightly narrower in front than behind; sides slightly 
flattened and regularly arcuate, with the lateral margin crenu- 
late; anterior margin bisinuate, with the median lobe broadly 
rounded ; base bisinuate, with the median lobe broadly rounded 
in front of scutellum; lateral carina arcuate, reaching from 
posterior angle to apical fourth ; disk convex anteriorly, with a 
rather deep depression on the inside of the lateral carina, reach- 
ing from base to median part; surface densely punctate, finely 
rugose and sparsely clothed with very fine white pubescence in 
the male, pale yellow in the female. Scutellum large, triangular, 
dark bronzy; surface finely reticulate. Elytra at base about 
equal in width to pronotum at middle, rather convex, with a 
slight depression along lateral margin behind the humerus; 
sides parallel to middle, expanded at apical third, then arcuately 
attenuate to the tips, which are separately rounded and finely 
dentate ; surface finely imbricate and rather densely clothed with 
broad white hairs in the male — pale yellow in the female — which 
are interrupted by dark areas sparsely clothed with incon- 
spicuous dark hairs as follows: An oblong spot along lateral 
margin behind the humeri, a diamond-shaped spot behind the 
scutellum, inclosing a spot of white hairs, a broad transverse 
band a little behind the middle, with two longitudinal areas ex- 
tending anteriorly on the median part of each elytron and 
obliquely backward along suture for a short distance, a crescent- 
shaped spot on the median part of each elytron at apical fourth, 
and another oblong spot near apex, reaching from lateral margin 
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obliquely to near the suture. Abdomen rather densely punctate. 

Length, 4.5 millimeters; width, 1.6. 

Described from two specimens. The type is from Iligan, 
Mindanao (Baker 8329) ; paratype from the same locality as 
the type, without a number. 

Sambas fasciatus sp. nov. 

Robust, form of the genus Coraebus, entirely blue above, elytra 
marked with transverse bands of silvery white pubescence ; be- 
neath greenish blue and rather densely clothed with silvery white 
pubescence, 

' Head rather deeply grooved, the groove becoming less distinct 
on the front, densely punctate on front and vertex, slightly 
rugose on occiput, rather densely clothed with long white pu- 
bescence, becoming nearly obsolete on occiput ; antennae reaching 
to apical third of pronotum, basal joints green, following joints 
black, with a slight coppery reflection; clypeal suture distinct; 
epistoma wide, transverse between the antennae. Pronotum 
much wider than long, slightly narrower in front than behind; 
sides scarcely flattened, regularly arcuate, with lateral margin 
crenulate and posterior angles broadly rounded; anterior margin 
deeply, arcuately emarginate, with a slight median lobe and the 
anterior angles acute; base strongly bisinuate, with a broad 
median lobe in front of scutellum; lateral carina sinuate and 
reaching from base to apical fourth; disk rather evenly convex; 
surface rather densely punctate and concentrically rugose, 
sparsely clothed with short white hairs, becoming denser toward 
lateral margin. Scutellum large, triangular, aeneous; surface 
finely reticulate. Elytra at base about equal in width to pro- 
notum at middle, slightly convex, with the basal depressions 
shallow and an oblong depression along lateral margin behind 
the humeri; sides nearly parallel to apical third, then strongly 
attenuate to tips, which are separately rounded and finely 
dentate; surface finely imbricate, becoming finely rugose and 
punctate toward apex, sparsely clothed with short black hairs 
and marked with a series of short white hairs as follows; An 
indistinct, broken, transverse band at middle, with a few 
scattered hairs on basal half, a distinct, wide, transverse band 
at apical fourth, which is emarginate anteriorly, and with a 
few scattered hairs at apex. Abdominal segments very dense- 
ly: punctate posteriorly. 

: Length, 7 millimeters ; width, 2.75. 

described from a single specimen from Malinao, Tayabas 
ityovince, Luzon (Baker). 
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Sambus luzonicus sp. nov. 

Short, nearly parallel, head bright cupreous, pronotum black, 
with a distinct violaceous reflection; elytra black, basal half 
irregularly marked with white pubescence, and a transverse 
band of four rings of white pubescence at apical fourth; be- 
neath shining black, sparsely clothed with very short white 
pubescence. 

Head flat in front, rather deeply grooved on the vertex and 
occiput, surface strongly, transversely rugose, with a few very 
short white hairs along the anterior margin; antennae short, 
reaching to apical third of pronotum, basal joints coppery, 
following joints shining black; dypeal suture distinct; epistoma 
wide, transverse between the antennae. Pronotum much wider 
than long, about as wide in front as behind ; sides flattened and 
regularly arcuate, with the lateral margin crenulate; anterior 
margin Insinuate, with the median lobe broadly® rounded ; base 
bisinuate, with a broad median lobe in front of scutellum ; 
lateral carina slightly arcuate, reaching from posterior angles 
perpendicularly to the middle; disk convex, limited behind at 
the basal fourth by a widely rounded, transverse depression; 
surface concentrically rugose on disk and sparsely clothed with 
recumbent white hairs. Scutellum large, triangular, green; 
surface finely reticulate. Elytra narrower at base than middle 
of pronotum, convex, with an oblong depression along lateral 
margin behind humeri ; sides nearly parallel to middle, expanded 
at apical third, then strongly attenuate to the tips, which are 
conjointly rounded and finely dentate; surface finely im- 
bricate, sparsely clothed with very short, inconspicuous, brown 
hairs and .irregularly variegated on basal half with broader 
white hairs, a transverse row of four rings of white pubes- 
cence at apical fourth and a few scattered hairs of the same 
color at apex. Abdomen very finely punctate. 

Length, 3.25 millimeters; width, 1.2. 

Described from a unique specimen from Mount Banahao, 
Luzon {Baker 8381). 

Sambus nigricans sp. nov. 

Bather robust, entirely black, elytra marked with irregular 
patches and transverse bands of silvery white pubescence; 
beneath black, clothed with short white pubescence. 

Head rounded in front, deeply grooved on vertex and occiput, 
with a broadly rounded depression on front, moderately punc- 
tate, very densely granulate, and sparsely clothed with short 



416 


The Philippine Journal of Science 


1921 


white pubescence; antennas black, reaching to apical fourth oC 
pronotum ; clypeal suture not distinct at middle ; cpLstoma wide, 
transverse between the antennas. Pronotum much wider than 
long, slightly narrower in front than behind; sides scarcely 
flattened, regularly arcuate, with the lateral margin cmuilate; 
anterior margin bisinuate, with the median lobe broadly 
rounded; base bisinuate, with the median lobe broadly rounded 
in front of scutellum; lateral carina slightly arcuate, reaching 
perpendicularly from posterior angle to apical third; disk 
regularly convex, limited at basal third by a broadly rounded 
transverse depression, the depression becoming deeper near 
lateral carina; surface moderately punctate and rather densely 
clothed with short white hairs. Scutellum large, triangular; 
surface finely reticulate. Elytral base about equal in width to 
pronotum at middle, rather convex, with shallow basal depres- 
sions, and an oblong depression along lateral margin behind 
humeri; sides parallel to middle, expanded at apical third, then 
arcuately attenuate to tips, which are separately rounded and 
finely dentate; surface finely imbricate at base, becoming finely 
punctate toward apex, sparsely clothed with inconspicuous hairs 
of the same color as the surface, and also by a series of broader 
white hairs, forming designs as follows : On the basal half an 
irregular longitudinal band on median part and another along 
suture, these somewhat broken up and connected at basal fourth, 
a transverse zigzag band at apical fourth connected along 
suture and lateral margin to a straight transverse band at apical 
fifth. Abdomen finely punctate and sparsely rugose. 

Length, 5 millimeters; width, 1.9. 

Described from a single specimen from Malinao, Tayabas 
Province, Luzon (Baker). 

Sambus aeneicollis sp. nov. 

Rather robust, parallel to apical third; head and pronotum 
of a bright coppery bronze; elytra black and marked with trans- 
verse zigzag bands of silvery white pubescence; beneath black, 
clothed with short white pubescence. 

Head broadly grooved, the groove becoming deeper on vertex 
and occiput, slightly gibbose on occiput and vertex, finely, 
densely granulate and sparsely clothed with rather short white 
and yellow hairs intermixed; antennae bronzy, short, reaching 
to apical third of pronotum; clypeal suture distinct; epistoma 
wide, transverse between the antenna. Pronotum much wider 
thah long, ; about as wide in front as behind; sides flattened and 
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regularly arcuate, with the lateral margin crenulate and the 
posterior angles broadly rounded; anterior margin slightly 
Insinuate, without a distinct median lobe; base strongly bi- 
sinuate, with a broadly rounded median lobe in front of scutel- 
lum; lateral carina strongly arcuate, slightly sinuate anteriorly 
and reaching from base to near the anterior angles; disk 
strongly convex anteriorly and limited at the basal fourth by 
a broadly rounded, transverse depression ; surface rather densely 
punctate and concentrically rugose, sparsely clothed with hue, 
short, white hairs. Scutellum dark bronzy, large, triangular; 
surface finely, transversely carinate. Elytra narrower at base 
than middle of pronotum, rather convex, with shallow basal 
depressions and a similar depression along suture near apex; 
sides parallel to apical third, then areuately attenuate to tips, 
which are broadly, conjointly rounded and finely dentate; sur- 
face finely imbricate, rather densely clothed with short, 
inconspicuous, dark hairs of the same color as the surface, and 
marked with broader white hairs as follows: An indistinct 
elongate series along suture behind scutellum, a double 
tranverse zigzag row near middle, and a similar, more distinct 
double row at apical fourth. Abdomen rather densely punctate 
and finely crenulate. 

Length, 4 millimeters; width, 1.6. 

Described from a single specimen from Mount Maquiling, Lu- 
zon ( Baker 8326). 

Sambas hignbris Saunders. 

This species is represented by one specimen from Mount Ma- 
quiling, Luzon (Baker 8327 ) ; one from Baguio, Benguet 
Province, Luzon (Baker):, one from Dapitan, Mindanao (Baker 
8328) ; three from Davao, Mindanao (Baker ) ; and a specimen 
in the United States National Museum collection labeled “Acc. 
No. 1130, Bur. Agri., P, I., collected by C. B. Jones/'* without 
any definite locality. The Bureau of Agriculture gives Lamao, 
Bataan Province, Luzon, as the locality for the last specimen. 

This species is slightly variable in the coloration of the 
pubescence. In some specimens the transverse bands are 
composed of yellow and white hairs intermixed, while in others 
the pubescence is entirely pale yellow, with all forms .of inter- 
grades, but the markings seem to be quite constant on all of 
the specimens. The males have the entire head bright green 
and the pronotum of a more bronzy color, while in the females 
the head and pronotum are of a bright reddish copper color. 
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Genus CKYPTODACTYLTJS Deyrolle 

Cryptodactylns pliilippinensis Saunders. 

One specimen which I take to be this species was received 
from Davao, Mindanao (Baker '8884). 

Genus TOXQSCELTTS Deyrolle 
loxoscelus rngicoliis Saunders. 

One specimen from Kobe, Japan, received from Prof. G. F. 
Baker. 

This species was described from central Luzon, and so far 
the genus has not been reported from Japan. The specimen 
agrees with the original description in every way with the 
exception that it is of a dark bronzy color, without any pur- 
plish tinge. 

Genus KEOTOXOSCELUS novum 

Form of Toxoseelus. Head convex, with a median longitudi- 
nal groove interrupted at middle of front, feebly gibbose on 
vertex ; epistoma very narrow and separated from front of head 
by a deep, sinuate groove; cheeks unarmed; antennal cavities 
large, oblique, nearly contiguous, and situated a little distance 
from the inner margin of the eyes. Antennae short, serrate 
from the fifth joint; joints, one and two robust, the second 
shorter; third and fourth more slender and about subequal in 
length; the following joints abruptly and strongly serrate on 
the inner margin. Eyes large, oval, slightly oblique and more 
feebly remote behind vertex. Pronotum wider than long, disk 
convex, with distinct lateral earina; lateral margin smooth. 
Scutellura visible. Elytra rather fiat on the disk; sides sinuate 
and expanded behind the middle. Prostercium rather flat, with 
a well-developed frontal lobe, sides not grooved for insertion of 
antennae in repose. Mososternum divided, the lateral branches 
very short and arcuate between the anterior and median coxsa 
Metasternum emarginate in front. Middle coxa* not more wide- 
ly separated than the anterior ones. Posterior coxm concave 
behind, with the lateral margin strongly dilated anteriorly. 
Femora moderately fiat. Tibiae straight and subcylindrical, 
the posterior ones dilate on the posterior margin. Tarsi very 
short, the first joint not much- longer than the second; claws 
appendxeulate at the base. 

; Genotype, Neotoxoscelus bakeri sp. nov. 

; This; gehiis resembles Toxoseelus Deyr, very -closely and, su- 
perficially, would be placed in that genus. It is, however, easily 
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separated from Toxoseelus in having the pronotum more even 
and convex, the femora not toothed on the inner side, and by 
the tibise being straight, while in that genus they are very ar- 
cuate, leaving a space between them and the femora when 
closed. From Meiasamhus K errem., to which it is also allied, it 
can be separated by the lateral edge of the pronotum being 
smooth and not erenulate as in that genus. 

Meotoxoscelus taken sp. nov. 

Elongate, subparallel, feebly convex; above rather shining, 
dark brown, with a strong violaceous tinge, pubescence on elytra 
forming irregular designs ; beneath piceous, with a strong pur- 
plish bronze tinge. 

Head cupreous, with the front feebly convex, broadly exca- 
vated on vertex and occiput, causing the sides to be feebly 
gibbose; surface sparsely punctate and vaguely strigose, the 
intervals finely granulate, glabrous ; epistoma broadly emargin- 
ate in front; eyes not quite as remote as in N. luzonicus. 
Pronotum one-half wider than long, widest at basal third, slight- 
ly wider in front than behind; sides feebly, arcuateiy rounded 
to basal third, then suddenly, arcuateiy narrowed to posterior 
angles, which are very broadly rounded; anterior margin 
rather deeply emarginate, with a broadly rounded median lobe, 
the anterior angles acute; base deeply bisinuate, with a large, 
broadly rounded lobe in' front of scutellum; lateral carina 
long, sinuous and strongly elevated, distant from the mar- 
gin and reaching from the apical fifth to the base; sur- 
face concave between lateral carina and margin, with a broad, 
transverse depression along basal third, becoming deeper toward 
lateral carina, sparsely punctate and feebly strigose, the inter- 
vals becoming densely granulate toward lateral margin, sparsely 
clothed $ith long, brown and white, recumbent pubescence. 
Scutellum broadly triangular, surface finely strigose. Elytra 
at base slightly narrower than widest part of pronotum, slightly 
flattened on disk, with the basal depressions shallow and a 
vaguely transverse depression at apical fourth; humeral angles 
obtusely rounded; sides strongly sinuate at posterior coxae, 
broadly expanded just behind middle, then gradually narrowed 
to tips, which are very broadly, conjointly rounded and finely 
dentate ; surface densely, coarsely punctate and vaguely rugose, 
sparsely clothed with long brown and white pubescence, the 
white pubescence forming designs as follows: Ejtch elytron 
with an elongate series along suture behind scutellum, a large 
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oblong ring on basal third, a narrow, transverse, zigzag* band 
just behind the middle, and a similar band in the transverse 
depressed area at apical fourth. Abdomen strongly convex, 
nearly glabrous, vaguely marked with hue crenulute lines, be- 
coming more distinct on basal segment; i>r<)slenuirn coarsely 
but not very densely scabrous ; prosternal lobe very broad, feebly, 
areuateiy emarginate in front, the margin not elevated, anterior 
angles rounded; intercoxal process nearly parallel sided to behind 
coxae, then areuateiy emarginate to apex, which is long; and 
acute; tarsi and claws black; tarsal lamellae yellowish. 

Length, 6.25 millimeters; width, 2.25, 

Described from two specimens. The type from Davao, Min- 
danao (Baker S3 67) ; a puralype from the same locality as 
the type, without any number, is considerably smaller, measuring 
only 4.5 millimeters in length and 1.5 millimeters in width, and 
is slightly more cupreous than the type. 

Heotoxoscclus luzonicus sp. nov. 

Elongate, subparallel, feebly convex ; above shining black, with 
a feeble bluish reflection, pubescence on elytra forming distinct 
irregular designs ; beneath black, shining. 

Head with the front strongly convex, broadly excavated on 
the vertex and occiput, causing the sides to be feebly gibboso ; 
surface finely strigose, the strigse transverse on the front and 
becoming concentric on the gibbosities, very sparsely pubescent; 
epistoma obtusely annulate in front. Pronotum one-half wider 
than long, widest just behind middle, apex and base about 
equal in width; sides broadly, areuateiy rounded to just behind 
middle, then abruptly, obliquely narrowed to posterior angles, 
which are broadly rounded; anterior margin deeply emarginate, 
with a large, broadly rounded, median lobe, the anterior angles 
acute; base strongly Insinuate with a broadly rounded lobe in 
front of Kcutellum; lateral carina short, arcuate ami strongly 
elevated, distant from, the margin and reaching from the apical 
fourth to just behind the middle; surface concave between 
lateral carina and margin, and feebly, transversely depressed 
along basal third, densely, coarsely rugose and sparsely punctate, 
the punctures becoming coarser along lateral margin, where 
the surface to feebly reticulate, sparsely clothed with rather 
long, black pubescence. Seutellum broadly triangular, surface 
finely strigose-granulate. Elytra at base distinctly narrower 
than widelt part of pronotum, feebly flattened on disk, basal 
depressions shallow; humeral angles obtusely rounded; sides 
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nearly parallel to just behind the middle, where they are strongly, 
broadly expanded, then gradually narrowed to tips, which are 
conjointly rounded, but not as broadly as in N* bakeri, and 
feebly dentate ; surface densely, rather finely punctate, and feebly 
rugose at base, sparsely clothed with long black and white pubes- 
cence, the white pubescence forming designs as follows: Each 
elytron with an oblong circle at middle, connected posteriorly to 
a transverse, irregular series, and a narrow transverse zigzag 
band at apical fifth. Abdomen strongly convex, nearly glabrous, 
\aguely marked with fine crenulate lines; prosternum densely, 
roughly scabrous; prosternal lobe widely, arcuately emarginate 
in front, with the margin elevated ; intercoxal process gradually 
narrowed behind coxse, the apex rather acute; tarsi and claws 
black; tarsal lamellae dark brown. 

Length, 6 millimeters; width, 2.1. 

Described from one specimen from Los Banos, Luzon {Baker ) . 
This species is closely allied to N. bakeri , but differs from it 
in the coloration and arrangement of the white pubescent 
spaces on the elytra, tips of the elytron not as broadly rounded, 
and by the very short lateral carina on pronotum. 

Genus PAMTKACHYS Saunders 
Paratrachys pilifrons Ker remans. 

This genus has not been reported from the Philippines before, 
but one specimen which I take for Kerremans’ pilifrons was re- 
ceived from Baguio, Benguet, Luzon {Baker 8345 ) . 

This species was originally described from Sumatra. 

Genus TRACHYS Fabricius 

Key to the species? 

1. Elytra with longitudinal carina along lateral margin 2. 

Elytra without longitudinal carina along lateral margin 7. 

2. Epistoma narrow between antennae, not transverse 3. 

Epistoma wide between the antennas, transverse. 4. 

3. Surface above glabrous T. glabra sp. nov. 

Surface above pubescent T. palawana Kerrem, 

4. Head with deep pit above base of antennas 5. 

Head without deep pit above base of antennae T. metallica sp. nov. 

5. Surface above unicolqred T. philippinensis sp. nov. 

Surface above bicolored - — 6. 

9 The following species of Trachys reported from the Philippines have 
not been seen by me: Trachys bakeri Kerrem., T, cornuta Kerrem., T. 
dubia Saund., T. formosana Kerrem., T. fraterna Kerrem,, T. luzonica 
Kerrem., and T. rufescens Kerrem. 

177076 7 
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6. Sides of pronotum widely flattened; dense yellow pubescence of elytra 

extending along suture and forming two oblong fascia near apex. 

T. cimeiformis sp. nov. 

Sides of pronotum not distinctly flattened; dense yellow pubescence 
of elytra confined to apical fourth but not forming distinct fascia. 

T. miudanaocuHis sp. nov. 

7. Intercoxal process wider than long, apex truncate.... T. picta sp. nov. 


Intercoxal process longer than wide, apex rounded 8. 

8. Epistoma narrow between antenna;, not transverse <). 

Epistoma wide between antennae, transverse 10. 


9. Form cuneiform; surface unicolored; tarsal joints and lamella; yellow. 

T. piceiventris sp. nov. 

Form ovate; surface bicolored; tarsal joints black, lamellae paler. 


T. cupripyga Deyr. 

10. Epistoma arcuately emarginate in front 11. 

Epistoma rectangularly emarginate in front 14. 

11. Surface above glabrous T. cyanipeiinis sp. nov. 

Surface above pubescent 12. 

12. Color above blue T. princeps Saund. 

Color above dark bronze 13 


13. Broadly ovate; elytra with a distinct U-shaped design. 

T. lunata sp. nov. 

Narrowly ovate; elytra without a distinct U-shaped design. 

T. inamorata sp. nov. 

14. Form rather robust; tarsal joints black; pubescence of elytra con- 

sisting of white and yellow hairs intermixed T. ovata sp. nov. 

Form more slender; tarsal joints yellow; pubescence of elytra con- 
sisting of white and dark brown hairs intermixed. 

„ , T. viridula Kerrem. 

Trachys glabra sp. nov. 

Ovate, slightly convex, rounded posteriorly, uniformly black 
above and beneath, glabrous. 

Head narrow, with the front slightly concave between the 
eyes, with a feeble, median, longitudinal groove, becoming 
broader anteriorly; surface with a small puncture near base of 
antennae, granulose and sparsely marked with small circles con- 
taining a minute puncture at middle; eyes rather strongly mar- 
gined on the inner side; epistoma very narrow, not transverse, 
longitudinally grooved, the anterior margin not distinctly emar- 
ginate; clypeal- suture not visible; antennse nearly contiguous. 
Pronotum short, two and one-half times as wide as long,' much 
narrower in front than behind; surface rather densely marked 
with distinct circles, intervals between the circles smooth, except 
along lateral margin, where they are finely granulose; anterior 
margin deeply, arcuately emarginate, the angles acute and ex- 
tending forward on a line with the front of head ; sides broadly 
flattened, strongly arcuate to middle, then obliquely widened to 
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the posterior angles, which are rather acute; base nearly 
truncate to the median lobe, which is broadly rounded in front 
of the scutelium. Scutelium small, triangular. Elytra a little 
wider than pronotum at base; sides slightly flattened, strongly 
arcuate to basal fourth, then arcuately attenuate to the tips, 
which are conjointly, broadly rounded; humeri not prominent; 
surface with a distinct, arcuate, lateral carina reaching from 
humerus to apical margin, with rows of fine punctures, the 
sutural row widely arcuate behind the scutelium, forming a 
moderately wide smooth area, and with a rather deep, elongate 
depression along lateral margin behind the humeri. Beneath 
flattened; abdomen very finely granulate and with densely 
placed, elongate, circular marks ; prosternum distinctly divided 
into two parts, the anterior part slightly bent downward, the 
front margin truncate but not distinctly elevated; intercoxal 
process flat, transverse, sides nearly parallel to posterior angles, 
which are rounded, apex truncate; mesosternum with the ante- 
rior margin truncate; tarsi and claws black; tarsal lamellae pale. 

Length, 2 millimeters; width, 1.35. 

One specimen from Davao, Mindanao {Baker). 

Trachys palawaua Ker remans. 

Two specimens of this species received from Puerto Princesa, 
Palawan (one is Baker 8842, the other without a number) . 

Trachys metallica sp. nov. 

Elongate, slightly convex, very much enlarged anteriorly; 
above dark bronze, shining pubescent; beneath shining black. 

Head with the front slightly concave between the eyes, median 
longitudinal groove indistinct; surface nearly smooth, indis- 
tinctly marked with small circles, and very sparsely clothed with 
fine, yellow, recumbent hairs; epistoma wide, not elevated ; clypeal 
suture not distinct; anterior margin of epistoma broadly, 
arcuately emarginate, the anterior angles acute and projecting 
beneath base of antennse, which are widely separated ; eyes with 
the inner side strongly margined. Pronotum short, nearly 
three and one-half times as wide as long, much narrower in front 
than behind; surface with a small oblong depression near each 
posterior angle, densely marked with distinct circles, having a 
distinct puncture in the middle, and sparsely clothed with fine, 
yellow, recumbent pubescence; anterior margin rather deeply, 
arcuately emarginate, front angles acute; sides obliquely 
arcuate ; base slightly bisinuate, the median lobe broadly angulate 
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and slightly emarginate in front of the scutellum. Scutellum 
rather large, triangular. Elytra a little wider than pronotum 
at base, slightly sinuate near posterior coxa*, then strongly 
attenuate to the tips, which are conjointly, broadly rounded; 
humeri not prominent; surface with a distinct straight lateral 
carina, reaching from posterior part of humerus to near the 
apical margin, finely punctate and slightly rugose, with a shallow 
broad depression along base and a deeper one along lateral 
margin behind the humerus, very sparsely clothed with short, 
yellow, recumbent hairs, becoming a little denser along lateral 
margin, and forming three inconspicuous, transverse bands 
which are interrupted at the suture ; the first at about the middle, 
the second at apical third, and the last one at the apex. Beneath 
convex ; abdomen densely marked with semicircular lines, in the 
middle of which is a small puncture; intervals very finely 
granulate, with a few extremely short white hairs; prosternum 
distinctly divided into two parts, the anterior part bent down- 
ward, with the front margin truncate and slightly elevated; in- 
tercoxal process transverse, flat, distinctly narrower in front 
than behind, apex truncate, the angles rounded; mesosternum 
with the anterior margin truncate ; tarsi and claws black. 

Length, 3.25 millimeters; width, 2. 

One specimen from Zamboanga, Mindanao (Baker ) . 

Trachys philippinensis sp. nov. 

Elongate, convex, enlarged anteriorly; above of a bright 
bronzy color, pubescent; beneath black, with a slight metallic 
reflection. 

Head with the front rather deeply concave between the eyes, 
median longitudinal groove not distinctly marked; surface 
nearly smooth, punctuation indistinct except under a high-power 
lens, with a deep puncture near base of antenna* and a widely 
angulated median depression in front of clypeal suture, sparsely 
clothed with short, light yellow, recumbent hairs; eyes rather 
strongly margined on the inner side; epistoma wide, elevated, 
finely, transversely strigose, anterior margin truncate, the an- 
gles acute and extending beneath base of antennae, which are 
rather widely separated; clypeal suture distinct, subtruncate. 
Pronotum short, a little more than three times as wide as long, 
narrower in front than behind ; surface rather densely marked 
with inconspicuous circles, becoming smoother on the disk, 
sparsely clothed with short, light yellow, recumbent pubescence; 
anterior margin deeply, arcuately emarginate, the angles acute; 
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sides obliquely arcuate ; base bisinuate, with a broadly rounded 
median lobe in front of the scutellum. Scutellum small, tri- 
angular. Elytra as wide as pronotum at base, obliquely sinuate 
to posterior coxae, then strongly attenuate to near tips, which are 
conjointly, broadly rounded; humeri not prominent; surface with 
an arcuate lateral carina, reaching from near the humerus to 
just in front of the apical margin, finely punctate and rather 
strongly rugose, with a shallow depression along the base and a 
similar one along lateral margin behind the humerus, rather 
sparsely clothed with pale and golden yellow pubescence, the 
pale hairs forming three inconspicuous; transverse, somewhat 
irregular designs as follows : The first near middle, the second at 
apical third, and the third one near the apex. Beneath convex ; 
abdomen densely marked with semicircular lines, in the middle 
of which is a small puncture, intervals distinctly granulose and 
with a few indistinct white hairs; prosternum divided into 
two parts, the anterior part flat, with the front margin distinctly 
margined and a transverse costa near and parallel to it; inter- 
coxal process transverse, flat, narrower in front than behind, 
sides margined, apex truncate, with the angles rounded; meso- 
sternum with the anterior margin truncate; tarsi and claws 
black; tarsal lamellae dark brown. 

Length, 3 millimeters; width, 1.75. 

One specimen from Mount Maquiling, Luzon ( Baker 8338). 
Trachys cuneiformis sp. nov. 

Cuneiform, slightly convex, very much enlarged anteriorly, 
head, pronotum, suture, and posterior third of elytra bronzy, 
anterior two-thirds of elytra, except suture, dark blue, with a 
violaceous reflection, pubescent; beneath black, with a metallic 
reflection. 

Head with the front deeply concave between the eyes, median 
longitudinal groove slightly marked from occiput to near middle ; 
surface with a deep, round puncture in front of suture near base 
of antennae, sparsely marked with indistinct circles, from 
which arises a short, yellow, recumbent hair, the circles denser 
on the occiput and near frontal suture; eyes very strongly 
margined on the inner side ; epistoma wide, finely, transversely 
strigose, anterior margin truncate, the anterior angles acute and 
extending around base of antennae, which are widely separated ; 
clypeal suture distinct, truncate. Pronotum short, three times 
as wide as long, much narrower in front than behind ; surface 
densely marked with distinct circles, becoming less distinct on 
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the elevated part of disk, sparsely clothed with moderately long", 
whitish and golden yellow, recumbent pubescence; sides flat- 
tened, becoming more broadly so posteriorly, and extending 
along posterior margin, forming a broadly triangular elevation 
on the anterior median part, and with a small puncture near the 
posterior angles; anterior margin deeply, arcuately omavginnlc, 
with the angles acute; sides strongly, obliquely arcuate; base 
bisinuate, with a large, round, median lobe, slightly truncate in 
front of the scutellum. Scutelium rather large, broadly trian- 
gular. Elytra as wide as pronotum at base, slightly sinuate 
near posterior coxse, strongly attenuate to the tips, which are 
conjointly, broadly rounded; humeri rather prominent; surface 
with a distinct arcuate carina, reaching from, humeral angles 
to apical margin, finely, rather densely punctate and moderately 
rugose, with a deep linear depression along base and <\ deeply 
concave depression between the lateral carina and lateral 
margin, reaching from humeral angle to a little beyond the 
posterior coxa;, sparsely clothed on the violaceous parts with 
short, dark, recumbent pubescence, the pubescence more yellow 
on the cupreous part along suture, and becoming much denser 
and more golden yellow on the entire apical third, which is 
margined anteriorly by a transverse zigzag series of white hairs, 
the apical part with a small, inconspicuous, round, median spot 
on each elytron, composed of darker pubescence. Beneath 
rather convex; abdomen densely marked with circles, in the 
middle of which is a small puncture ; intervals finely granulosa, 
with a £ew r , inconspicuous, white hairs. Prosternum distinctly 
divided into two parts, the anterior portion bent downward, 
with the front margin broadly arcuate and feebly margined ; 
intercoxal process transverse, flat, much narrower in front than 
behind, apex truncate, with the angles rounded; mesosternum 
with the anterior margin truncate; tarsi and claws black; tarsal 
lamellae brownish. 

Length, 8 millimeters; width, 1.76. 

Described from two specimens. The type from Davao, Min- 
danao (Baker 8339) ; paratype from the same locality without 
a number. 

Trachys mindanaoensis sp. nov. 

Elongate, slightly convex, attenuate posteriorly; head and 
pronotum of a dark bronze color; elytra dark violaceous blue, 
becoming slightly bronzy posteriorly, pubescent; beneath black, 
with a metallic reflection. 
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Head with the front slightly concave between the eyes, with 
a median longitudinal groove reaching from apex to middle; 
surface rather densely marked with small circles, from the 
center of which arises a very fine, light yellow, recumbent hair, 
and with a deep oblong puncture in front of suture near base 
of antennas ; eyes slightly margined on the inner side; epistoma 
wide, slightly elevated, finely, transversely strigose, anterior 
margin truncate, the angles acute and protruding around base of 
antennae, which are widely separated; clypeal suture distinct, 
subtruncate. Pronotum short, three times as wide as long, much 
narrower in front than behind; surface with rather densely 
placed circular marks, becoming less dense on the disk, sparsely 
clothed with fine, light yellow, recumbent hairs ; anterior margin 
deeply, arcuately emarginate, the angles rather acute; sides 
strongly, obliquely arcuate to the posterior angles, which are 
acute; base bisinuate, with a broadly rounded median lobe in 
front of scutellum. Scutellum small, triangular. Elytra as 
wide as pronotum at base, slightly sinuate near posterior coxae, 
then obliquely arcuate to near tips; which are conjointly 
rounded ; humeri not prominent ; surface with a distinct lateral 
carina, reaching from the humeri to near the apex, rather 
densely, finely punctate, broadly depressed along base near 
humeri and with a more elongate depression along lateral 
margin just behind humeri, sparsely clothed on the anterior 
violaceous part with short, reddish brown, recumbent hairs, be- 
coming much denser and more golden yellow on the apical third. 
Beneath convex, abdomen densely marked with semicircular 
lines, the middle of each with a fine puncture ; intervals finely 
granulate, with a few, inconspicuous, white hairs; prosternum 
divided into two parts, the anterior part slightly bent down- 
ward, with the front margin truncate and distinctly margined ; 
intercoxal process transverse, fiat, narrower in front than be- 
hind, apex truncate, with the angles slightly rounded ; mesoster- 
num with the anterior margin truncate; tarsi and claws black. 

Length, 3 millimeters; width, 1.8. 

Described from two specimens. The type from Iligan, Min- 
danao (Baker 8M0) ; a paratype from Davao, Mindanao 
(Baker ) . 

Trachys picta sp. nov. 

Oblong-ovate, convex, slightly enlarged anteriorly, rounded 
posteriorly; above bronzy black, pubescent; beneath black, with 
a metallic reflection. 
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Head with the front slightly concave between the eyes, with a 
median longitudinal groove reaching from apex to middle ; sur- 
face with a deep puncture near base of antennse, rather densely 
marked with small circles, from the center of which arises a 
short, yellow, recumbent hair and with a small median smooth 
area; eyes with the inner side strongly margined; epistoma wide, 
elevated, anterior margin widely, arcuately emarginato, the 
angles acute and extending under base of antennm, which 
are widely separated ; clypeal suture distinct, Pronotum short, 
about four times as wide as long, narrower in front than behind; 
surface densely marked with circles, similar to that of the head, 
densely clothed with white, yellow, and reddish brown recum- 
bent pubescence intermixed; anterior margin deeply, arcuately 
emarginate, with the angles acute; sides oblique and slightly 
arcuate; base bisinuate, with a broadly rounded median lobe in 
front of scutellum. Scutellum small, triangular* Elytra as 
wide as pronotum at base, gradually attenuate to the posterior 
third, then arcuate to the tips, which are conjointly, broadly 
rounded; humeri not very prominent ; surface without lateral 
carina, densely punctate and rather strongly rugose, broadly 
depressed along base near humeri, and densely clothed with short 
white, yellow, and dark brown recumbent pubescence, forming 
irregular designs, the designs becoming more transversely 
zigzag toward the apex, with a distinctly marked inverted W, 
composed of white pubescence just in front of apex. Beneath 
convex; abdomen coarsely and densely marked with semicir- 
cular lines, in the middle of which is a small puncture, finely 
granulate and sparsely clothed with distinct whitish recumbent 
hairs ; prosternum distinctly divided into two parts, the anterior 
part bent downward, with the front margin broadly arcuate and 
distinctly margined; intercoxal process transverse, flat, nar- 
rower in front than behind, sides distinctly margined and slightly 
arcuate to the posterior angles, which are rounded, apex truncate ; 
mesosternum with the anterior margin truncate ; tarsi and claws 
black. 

Length, 4 millimeters ; width, 2.4. 

One specimen from Dapitan, Mindanao (Baker) , 

Trachys piceiventris sp. nov. 

Elongate, convex, slightly enlarged anteriorly, feebly rounded 
posteriorly; uniform piceous above, with a slight bronzy reflec- 
tion, pubescent; beneath piceous. 

Ilesid yvith the front deeply concave between the eyes, without 
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median longitudinal groove; surface smooth and rather densely 
clothed with long, golden, recumbent pubescence; eyes strongly 
margined on the inner side; epistoma narrow, not transverse, 
slightly elevated, anterior margin deeply, arcuately emarginate, 
the anterior angles not well defined ; antennae narrowly separated ; 
clypeal suture distinct and strongly angulate. Pronotum short, 
three times as wide as long, slightly narrower in front than be- 
hind; surface densely marked with distinct circles, from the 
center of which arises a rather erect pale yellow hair ; anterior 
margin rather deeply, arcuately emarginate, the angles rather 
obtuse; sides slightly, obliquely arcuate, base bisinuate, with a 
broadly rounded median lobe in front of scutellum. Scutellum 
very small, triangular. Elytra a little wider than pronotum at 
base, slightly sinuate to posterior coxse, then obliquely arcuate 
to the tips, which are conjointly rounded, humeri not promi- 
nent; surface without lateral carina, finely and rather densely 
punctate, with a wide7 shallow depression along base and a 
similar one along lateral margin behind humerus, the entire 
anterior two-thirds rather densely clothed with short, very fine, 
semierect, piceous hairs, with the exception of a few scattered 
pale yellow hairs near scutellum, the entire apical third densely 
clothed with pale yellow recumbent hairs, this space with the 
anterior margin angulate, and with a round dark spot on the 
middle of each elytron at the apical fourth. Beneath convex; 
abdomen rather densely but not distinctly marked with semi- 
circular lines and finely granulate, sparsely clothed with minute 
white hairs; prosternum not distinctly divided into two parts, 
anterior margin truncate and distinctly margined; intercoxal 
process elongate, flat, sides feebly, arcuately concave, apex 
slightly expanded and broadly rounded; mesosternum with the 
anterior margin deeply, arcuately emarginate ; tarsi and lamellae 
yellow; claws black. 

Length, 2.75 millimeters; width, 1.5. 

One specimen from Puerto Princesa, Palawan (Baker ) . 

Trachys cupripyga Deyrolle. 

One specimen which I take for this species was received from 
Puerto Princesa, Palawan (Baker 83U). 

Trachys cyanipennis sp. nov. 

Elongate, strongly convex, rounded posteriorly, head and 
pronotum bronzy black; elytra bright cyaneous, glabrous; be- 
neath black, rather shining. 
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Head with the front broadly concave between the eyes, with- 
out distinct median groove; surface with a deep puncture near 
base of antenna? and indistinctly marked with small circles, 
glabrous; eyes rather strongly margined on the inner side; 
epistoxna wide, flat, anterior margin very deeply, arcuately 
emarginate, anterior angles rather broad; antenna* widely 
separated; clypeal suture not distinct. Pronotum strongly con- 
vex, short, two and one-half times as wide as long, slightly 
narrower in front than behind; surface nearly smooth, rather 
densely marked with nearly obsolete circles, similar to those of 
the head; anterior margin arcuately emarginate, the angles 
rather obtuse; sides slightly flattened, arcuate to the middle, 
then obliquely widened to the posterior angles, which are nearly 
rectangular; base bisinuate, with a broadly rounded median 
lobe in front of the scutellum. Scutcllum very small, triangular. 
Elytra strongly convex, without any conspicuous depressions, 
slightly wider than pronotum at base, parallel to near middle, 
then strongly, arcuately attenuate to the tips, which are con- 
jointly, narrowly rounded; humeri not prominent; surface 
without lateral carina, densely, irregularly, and coarsely 
punctate. Beneath convex; abdomen rather densely marked 
with semicircular lines and very finely granulate, glabrous; 
prosternum divided into parts, anterior margin truncate, 
sharply margined; intercoxal process elevated, elongate, wider 
behind than in front, sides slightly margined, apex rounded; 
mesosternum with the anterior margin deeply, arcuately 
cmarginate; tarsi and claws black. 

Length, 2.9 millimeters; width, 1.7. 

One specimen from Tacloban, Leyte (Baker 8848). 

Trachys lunata sp. nov. 

Ovate, moderately convex, rounded posteriorly ; above of a dark 
bronzy color, pubescent; beneath black, shining. 

Head with the front slightly concave between the eyes, with 
a distinct, median, longitudinal groove reaching from apex to 
middle; surface smooth, with a small round puncture near base 
of antennse, rather densely marked with, indistinct circles, and 
sparsely clothed with reddish yellow, recumbent pubescence; 
eyes slightly margined on the inner side ; epistoma wide, smooth, 
and not elevated, anterior margin rather deeply, arcuately 
emarginate, angles rather broad; antenna* widely separated; 
clypeal suture not visible. Pronotum short, three times as 
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wide as long, much narrower in front than behind; surface 
densely marked with circles, becoming less distinct on the 
anterior part of the disk, rather densely clothed with short, white 
and golden yellow, recumbent hairs intermixed, giving it a 
variegated appearance ; anterior margin slightly, arcuately emar- 
ginate, the angles obtuse; sides finely crenulate and slightly, 
obliquely arcuate; base strongly hisinuate, with a widely 
angulated median lobe in front of the scutellum. Scutellum 
very small, triangular. Elytra a little wider than pronotum 
at base, slightly sinuate near the posterior cox^e, then strongly 
arcuate to the tips, which are conjointly, widely rounded and 
slightly gibbose ; humeri not prominent ; surface without lateral 
carina, finely, densely punctate and rather strongly rugose, with 
a wide, shallow depression along base and a similar one along 
lateral margin near the posterior coxae, uniformly, densely 
clothed with short, white and reddish yellow, recumbent pubes- 
cence, except a large U-shaped design on the disk, composed of 
very slender, dense, black hairs, the design reaching from the 
base to the apical third. Beneath convex; abdomen densely 
reticulate and finely granulate, sparsely clothed with inconspic- 
uous white hairs; prosternum not distinctly divided into two 
parts, anterior margin truncate and distinctly margined; inter- 
coxal process elongate, flat, nearly parallel, sides distinctly 
margined, apex broadly rounded ; mesosternum with the anterior 
margin arcuately emarginate; tarsi and lamellae yellow; claws 
black. 

Length, 4 millimeters ; width, 2.25. 

One specimen from Davao, Mindanao (Baker 8841). 

Trachys princeps Saunders. 

This beautiful species is represented in the United States Na- 
tional Museum collection by two specimens; one labeled “Acc. 
No. 1710 Bur. Agri., P. I., collected by C. B. Jones,” without 
any definite locality, and the other one labeled “Lamao, Luzon, 
P. L, III-VI, 11, C. V. Piper, collector.” The Bureau of Agri- 
culture gives Lamao as the locality for the specimen collected by 
Jones. 

Trachys inamorata sp. nov. 

Oblong-ovate, slightly convex, rounded posteriorly, head of a 
bright bronzy color, pronotum and elytra piceous, the former 
■with bronzy reflections, pubescent ; beneath shining black, with 
metallic reflections. 
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Head with the front rather deeply concave between the eyes, 
without distinct median longitudinal groove, but with a. rather 
deep, wide, median depression, reaching from middle to clypoal 
suture; surface with a deep, round puncture in front of suture 
near base of antenna?, very finely punctate, and. densely clothed 
with long, golden yellow, recumbent pubescence; eyes rattier 
strongly margined on the inner side; cpistoma wide, slightly- 
elevated, finely, transversely strigose, anterior margin very 
deeply, arcuately emarginate, the angles rather broad; antenna* 
widely separated; clypeal suture not very distinct, broadly 
arcuate. Pronotum short, nearly three and one-half times as 
wide as long, narrower in front than behind; surface densely 
marked with circles, becoming less distinct on disk, clothed with 
white and dark reddish brown, recumbent hairs, arranged in 
distinct, irregular series over the entire surface, the darker hairs 
becoming inconspicuous on the dark areas; anterior margin 
slightly, arcuately emarginate, anterior angles obtuse; sides 
slightly flattened, finely crenulate and feebly, obliquely arcuate; 
base bisinuate, with a broadly rounded median lobe in front of 
the scutellum. Scutellum very small, triangular. Elytra a lit- 
tle wider than pronotum at base, strongly attenuate to near the 
tips, which are conjointly rounded and slightly gibbose; humeri 
not prominent, longitudinally carinate in front; surface without 
lateral carina, densely, finely punctate, with a wide, shallow 
depression along base and a somewhat deeper one along the 
lateral margin below the humerus, rather densely clothed with 
long, very slender, black hairs, intermixed with broader, silvery 
white, recumbent ones, the white hairs forming irregular designs 
on the anterior half and a double transverse zigzag row at the 
apical third. Beneath rather convex; abdomen densely reticu- 
late and very finely granulate, with a few white recumbent hairs; 
prosternum not divided, anterior margin truncate and slightly 
elevated ; intereoxal process elongate, Hat, elevated, narrower in 
front than behind, sides distinctly margined, apex dilated and 
broadly rounded; mesosternum with the anterior margin ar- 
cuately emarginate ; tarsi reddish brown, with the lamella; paler ; 
claws black. 

Length, 3.65 millimeters; width, 2. 

Described from one specimen in the United States National 
Museum collection, collected in Mindanao, May, 1914 (C. V. 
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Trachys ovata sp. nov. 

Ovate, moderately convex, rounded posteriorly; head and pro- 
notum dark bronzy; beneath black; elytra piceous with bronzy 
reflection. 

Head with the front rather deeply concave between the eyes, 
with an indistinct median longitudinal groove reaching from 
apex to clypeal suture ; surface with a small round puncture near 
base of antennae, rather densely marked with indistinct circles 
and clothed with short, white and yellow, recumbent hairs inter- 
mixed ; eyes rather strongly margined on the inner side ; epistoma 
wide, flat, finely, transversely strigose, anterior margin rectan- 
gularly emarginate, the angles rather broad; antennse rather 
widely separated; clypeal suture indistinct. Fronotum short, 
three times as wide as long, slightly narrower in front than be- 
hind; surface densely marked with indistinct circles, and clothed 
with short, white and golden yellow, recumbent hairs intermixed; 
anterior margin slightly, arcuately emarginate, the angles 
obtuse ; sides finely crenulate, oblique and slightly arcuate ; base 
bisinuate, with a broadly rounded median lobe in front of scutel- 
ium. Scutellum small, triangular. Elytra a little wider than 
pronotum at base, sligtly sinuate to posterior coxae, then strong- 
ly, arcuately attenuate to tips, which are conjointly rounded; 
humeri moderately prominent; surface without lateral carina, 
very finely and densely punctate, with a broad, shallow depression 
at base and a deeper one along lateral margin behind the hume- 
rus, rather densely clothed with short, silvery white and golden 
.yellow, recumbent pubescence, the white hairs forming irregular 
designs on the basal half, and two distinct zigzag lines, the first 
.just behind the middle and the other one at the apical fourth. 
Beneath rather convex, abdomen marked with semicircular lines 
and very finely granulate, sparsely clothed with short, recum- 
bent, white hairs; prostemum not distinctly divided into two 
parts, anterior margin truncate and margined; intercoxal pro- 
cess elongate, wider behind than in front, sides slightly 
margined, apex rounded; mesosternum with the anterior margin 
arcuately emarginate; tarsi and claws black; tarsal lamellae 
paler. 

Length, 2.5 millimeters; width, 1.5. 

Described from three specimens in the United States National 
Museum collection labeled “Acc. No. 996, Bur. Agri., P. L, collected 
.by C. R. Jones,” without a definite locality. The Bureau of Agri- 
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culture gives Lamao, Bataan Province, Luzon, as the locality tor 
this number. 

This species is closely allied, io T. rirUUda Korrom., but win be. 
at once distinguished from that species by the tarsal joints being 
black instead of yellow; the pubescence on elytra consisting of 
white and yellow hairs, while in viriclula they are white and dark 
brown, and also by being a little more robust. 

Trachys viridula Kerremans. 

This species is represented in the United States National Mu- 
seum collection by three specimens labeled “Ace. No. 9%, Bur. 
Agri., P. I., collected by C. R. Jones,” without a definite 
locality. The Bureau of Agriculture gives Lamao, Bataan Prov- 
ince, Luzon, as the locality for this number. Another specimen 
from Mount Maquiling, Luzon {Baker ) , does not differ from the 
ones in the collection. 

Genus ANTMXOMORPHUS Deyrolle 
Antliaxomorphus philippinensis sp. nov. 

Oblong, rather convex, dark brown, with slight coppery re- 
flection, head, sides of pronotum and elytra greenish bronze, shin- 
ing; beneath black. 

Head widely grooved between the eyes, the groove becoming 
more widely flattened in front of epistoma ; front divided into 
two parts, which are round on the vertex, finely granulate, and 
finely, irregularly rugose; antennal cavities large; epistoma 
broadly triangular, anterior margin broadly, arcuaidy concave, 
with the angles very acute, Pronotum very transverse, more 
than twice as wide as long; front narrower than base; sides 
finely crenulate, arenatejy rounded from base to just behind the 
middle, then more rapidly narrowed to front angles, which are 
obtuse; anterior margin sinuate, with a widely rounded median 
lobe; base strongly Insinuate, with a very large, widely rounded 
lobe in front of seutellum ; surface rather evenly convex, with 
a slight depression along the base on each side of the median 
lobe, very finely punctate and transversely rugose over entire 
surface. Seutellum small, broadly triangular. Elytra equal in 
width to widest part of pronotum; humeral angles broadly 
rounded; sides finely dentate, strongly sinuate near middle, then 
broadly rounded to the tips, which are conjointly rounded; 
humeri not prominent, back of which is a rather deep depression 
along the anterior margin of elytra, extending obliquely toward 
the tips, the depression becoming nearly obsolete behind middle, 



is, i Fisher: New Coleoptera from the Philippines 435 

but having the rugse a little finer; very finely punctate and 
irregularly rugose over entire surface. Beneath shining black, 
sparsely, finely punctate, each abdominal segment with two 
large punctures along anterior margin; prosternum broadly 
rounded at apex, the median part rather densely covered with 
short, acute tubercles ; legs, tarsi, and tarsal claws black ; tarsal 
lamellse light brown. 

Length, 3.5 millimeters ; width, 2. 

The type is from Malinao, Tayabas Province, Luzon (Baker) . 
A specimen from Dapitan, Mindanao (Baker) , differs from 
the type in being darker in color, head bluish on anterior half, 
becoming greenish toward vertex, a little more elongated in form, 
and by being slightly smaller, measuring 3.35 millimeters in 
length and 1.75 millimeters in width. 

Genus APKANISTICTJS Latreille 

Key to the species 


1. Elytra with longitudinal costae 2. 

Elytra without longitudinal costae...- - 3. 


2. Prothorax broadly cordate; elytral intervals not distinctly, transversely 

costate; scutellum visible - A. costipennis sp. nov. 

Prothorax transverse, sides evenly arcuate; elytral intervals on an- 
terior part of disk transversely costate; scutellum invisible. 

A. bakeri sp. nov. 

3. Head deeply excavated between the eyes 4. 

Head feebly excavated between the eyes 5. 

4. Pronotum distinctly, transversely grooved at middle.. A. excavates sp. nov. 

Pronotum not transversely grooved at middle A. piceipennis sp. nov. 

6. Pronotum with a deep fovea near posterior angles 6. 

Pronotum without a deep fovea near posterior angles 7. 

6. Head rounded in front. - - A. mindanaoensis sp. nov. 

Head narrowly, deeply emarginate in front A. foveieollis sp. nov. 

7. Form slender; protho-rax widest in front of middle. 

A. unicolor sp. nov. 

Form robust; prothorax widest at middle A. trachyformis sp. nov. 

Aphanisticus costipennis sp. nov. 

Elongate, depressed, uniformly black, shining. 

Head elongate, slightly narrower posteriorly, much narrower 
than the prothorax; front rather widely and very deeply exca- 
vated between the eyes, the lateral sides of excavation sub- 
parallel; eyes with the inner side abruptly margined and placed 
at the extreme lateral part of the excavation; surface finely, 

M I have been unable to examine specimens of either A. bodongi Kerrem. 
or A. nigroaeneus Kerrem., both of which are reported from the Philippines. 
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densely granulate, with a few large punctures intermixed on the 
vertex, Pronotum broadly cordate, much wider than long; 
sides very finely crenulate, broadly, areuately rounded poste- 
riorly to the middle, then obliquely narrowing to posterior angles, 
which are obtuse; anterior margin broadly, arcuatcly emargin- 
ate; base bisinuate, with a rounded median lobe, somewhat 
elevated, in front of the scutcllnm; dish convex, the convexity 
formed by two abrupt transverse elevations, the anterior one 
consisting of two semicircular swellings joined together at the 
middle, with the tips pointing backward, the posterior elevation 
consisting of a broadly triangular swelling, joined anteriorly to 
the front elevation on the median line and posteriorly to the 
median lobe in front of scutellum ; surface finely, densely gran- 
ulate, the granulation becoming somewhat finer on the elevations. 
Elytra distinctly wider than prothorax at base; humeral angles 
obtusely angulate; sides strongly sinuate behind the humeri to 
near the middle, then obliquely narrowed to the tips, which are 
separately, broadly rounded and very finely dentate; on the mid- 
dle of each elytron a distinct sinuate median costa reaching from 
base to near apex, then following the outline of elytra! tip and 
joining the suture, which is strongly elevated on the posterior 
half, an indistinct subsutural costa, subequally distant between 
the median costa and suture, becoming obsolete just behind the 
middle, and another indistinct costa parallel to the anterior mar- 
gin, beginning just back of the lateral depression and joining the 
median costa near the apex; humeri with a distinct oblique 
costa, limited posteriorly by a rather deep depression reaching 
from the median costa to the anterior margin; intervals 
strongly, densely granulate, with a few indistinct, irregular, 
transverse rugae between the costae Beneath shining black, 
surface of abdomen marked with large oblong circles; anterior 
margin of prosternum sinuate; tarsi and daws black; tarsal 
lamellae yellow. 

Length, 4 millimeters; width, 1,25. 

One specimen from Malinao, Tayabas Province, Luzon 
{Baker ) . 

Aphanisticus taken sp. nov. . 

Elongate, subconvex, uniformly shining black. 

Head elongate, slightly wider posteriorly, distinctly narrower 
than the prothorax; front rather widely and deeply excavated 
between the eyes* lateral sides of excavation more obliquely con- 
cave than in costipennie, subparallel ; eyes with the inner side 
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abruptly margined and placed at the extreme lateral part of the 
excavation; surface finely, densely granulate, with a few large 
punctures intermixed on the vertex. Pronotum transverse, 
much wider than long; sides very finely crenulate, broadly, 
evenly arcuate, widest at middle ; anterior margin sinuate, with 
a large median lobe, the anterior angles rather acute; base bisin- 
uate, with a large, acutely triangular lobe at middle; disk con- 
vex, the convexity formed by two abrupt, transverse elevations, 
separated by a very deep transverse groove, which extends 
around the ends of the posterior elevation, then extending along 
the base toward median lobe, the anterior elevation placed at 
middle of pronotum and abruptly truncate posteriorly, the 
posterior one not quite as long, with the top evenly rounded; 
along the anterior margin on the median lobe are two abruptly 
elevated teeth, pointing backward ; surface finely, densely granu- 
late, the granulation becoming somewhat finer on the elevations. 
Scutellum invisible. Elytra wider than prothorax at base; hu- 
meral angles obtusely angulate ; sides strongly sinuate behind the 
humeri and rather abruptly expanded just behind middle, then 
strongly, obliquely narrowed to tips, which are separately round- 
ed and finely dentate; median costa strongly elevated from base 
to apex, subsutural costa slightly nearer the median costa than 
the suture, strongly elevated, becoming suddenly obsolete at 
middle of elytron, an indistinct costa parallel to the lateral mar- 
gin, begining at the inflated portion, meeting the median costa at 
apex and extending around the tips of elytron and joining the 
suture, which is strongly elevated for its entire length; humeri 
strongly gibbous, with a distinct lateral costa, limited posteriorly 
by a very deep depression, reaching from median costa to inter- 
nal margin and posteriorly to the inflated lateral part of the ely- 
tron ; intervals very finely and densely granulate, with numerous 
transverse rugae between the costae on the anterior half of the 
elytron, the rugas as well marked as the costae. Beneath shining 
black, surface of abdomen marked with large oblong circles; 
anterior margin of prosternum truncate; tarsi and claws black; 
tarsal lamellae yellow. 

Length, 3.25 millimeters; width, 1. 

One specimen from Davao, Mindanao ( Baker 8333 ) . 

Aphanisticus excavatus sp. nov. 

Elongate, rather convex, head and prothorax dark bronzy, 
elytra black, shining. 

177076 8 
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Head elongate, slightly wider posteriorly, much narrower than 
the prothorax; front rather widely and very deeply excavated 
between the eyes, the lateral sides of the excavation parallel; 
eyes with the inner side sharply margined, hut not as abruptly as 
in costipennis, placed at the extreme lateral part of the excava- 
tion; surface very finely granulate, shining, with a few large, 
round punctures intermixed , especially in the excavation between 
the eyes. Pronotum somewhat broadly cordate, much wider 
than long; sides indistinctly crenulate, broadly, arcuately rounded 
posteriorly to a little behind the middle, then obliquely narrowing 
to the posterior angles, which are obtuse; anterior margin 
broadly, arcuately emarginate ; base bisinuate, with a widely 
rounded median lobe in front of scutellum ; disk rather abruptly 
convex, with the sides widely flattened, the convexity with a 
shallow groove just back of the middle and another ungulate, 
somewhat deeper groove, along the anterior margin; surface 
finely, densely granulate, Scutellum very small, triangular. 
Elytra a little wider than prothorax at base; humeral angles 
strongly angulate; sides slightly sinuate behind the humeri, 
strongly, obliquely narrowed from middle to the tips, which are 
separately rounded; humeri not prominent, limited posteriorly 
by a depression along the lateral edge, causing the side margin 
to be slightly flattened along the anterior third ; suture gradually 
elevated on the posterior fourth; surface without costae, very 
finely granulate and transversely rugose, with indistinct rows 
of very narrow, long punctures. Beneath shining black, slightly 
bronzy on prosternum, which has the anterior margin arcuately 
emarginate, surface of abdomen marked with numerous oblong 
circles; tarsi and claws black; tarsal lamellae yellow. 

Length, 8.5 millimeters; width, 1,1. 

One specimen from, Mount Maquiling, Luzon (Baker). 

Apkanisticua picexpennis sp. nov. 

Elongate, somewhat depressed, uniformly piceous, with a 
bronzy reflection on head and prothorax, shining. 

Head elongate, slightly wider posteriorly, much narrower than 
prothorax; front rather widely and deeply excavated between 
the eyes, the lateral sides of the excavation parallel ; eyes with the 
inner side rather sharply margined as in excavatm, and placed 
at the extreme lateral part of the excavation ; surface very finely 
granulate, moderately shining, with a few large, round punctures 
intermixed. Pronotum transverse, much wider than long; sides 
indistinctly crenulate, broadly, arcuately rounded to a little be- 
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hind the middle, then rather obliquely narrowed to posterior 
angles, which are obtuse; anterior margin broadly, arcuately 
emarginate; base bisinuate, with a rather abruptly rounded 
lobe at the middle ; disk moderately convex, the convexity limited 
in front by a deep, transverse, angulate groove along the ante- 
rior margin, and behind by another, somewhat shallower groove 
along the posterior margin, limited on each side by a rather deep, 
broad depression; on each side an indistinct groove, perpendic- 
ular to the base; surface finely, densely granulate. Seutelluxn 
very small, triangular. Elytra a little wider than prothorax at 
base; humeral angles strongly angulate; sides slightly sinuate 
behind the humeri, strongly, obliquely narrowed from near the 
middle to the tips, which are separately rounded and very finely 
dentate; humeri not prominent, limited posteriorly by a de- 
pression along the lateral edge, causing the margin to become 
slightly flattened along the anterior third ; suture slightly 
elevated near the apex; surface without costae, very finely 
granulate, with indistinct rows of very narrow, elongate punc- 
tures and indistinctly rugose. Beneath black, shining; abdomen 
marked with numerous oblong circles over entire surface; ante- 
rior margin of prosternum broadly, arcuately emarginate; tarsi 
and claws black, tarsal lamellae yellow. 

Length, 2.9 millimeters ; width, 1. 

The type is from Mount Maquiling, Luzon, {Baker ) ; a para- 
type from Mount Banahao, Luzon {Baker). A specimen from 
Davao, Mindanao {Baker), is not quite typical of the species, 
the sides of the pronotum are more flattened and bronzy green, 
the transverse anterior groove on pronotum not quite as deep, 
and the disk with an obsolete transverse groove at the middle; 
otherwise it resembles the type and is best placed with this 
species for the present. 

This species is closely allied to A. bodongi Kerrem., but from 
the description given for that species, the anterior margin of 
the prosternum is truncate, while in piceipennis it is broadly, 
arcuately emarginate. In piceipennis the elytra are not de- 
pressed along the suture and the measurements of this species 
are less than those given for bodongi . 

Aphanisticus mindanaoensis sp. nov. 

Oblong-ovate, rather convex, uniformly shining black, with a 
slight bronzy reflection on sides of pronotum. 

Head very short, much narrower than prothorax; sides and 
front arcuately rounded, forming a half circle; front slightly, 
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broadly excavated between the eyes, these not sharply margined 
on the inner side nor placed forward on a projecting front; sur- 
face shining, very finely and densely granulate, with a few, large, 
round punctures intermixed. Pronotum transverse, much wider 
than long; sides rather broadly arcuate, widest at about the 
middle, then slightly, obliquely narrowed to posterior angles, 
which are obtuse; anterior margin broadly, areuately emargi- 
nate, the anterior angles acute; base bisinuate, with a widely 
rounded median lobe in front of scutellum; disk rather evenly 
convex, sides slightly flattened, with a broad, rather deep depres- 
sion near each of the posterior angles; surface finely, densely 
granulate, with a few large punctures intermixed. Scutellum 
very small, transversely triangular. Elytra about as wide as 
prothorax at base; humeral angles strongly ungulate; sides 
slightly sinuate behind the humeri, strongly, obliquely narrowed 
from middle to the tips, which are separately rounded and finely 
dentate; humeri not prominent, just behind these a deep de- 
pression, causing the lateral margin to become slightly flattened 
along the anterior third; suture broadly elevated along posterior 
fourth; surface without costye, finely, densely granulate and 
obsoletely rugose, with a few distinct punctures behind the scu- 
tellum. Beneath shining black, surface of abdomen marked 
with a few indistinct circles along the sides, becoming obsolete 
at the middle ; anterior margin of prosternum broadly, areuately 
emarginate; tarsi and claws black; tarsal lamella* brownish. 

Length, 3 millimeters; width, 1.25. 

One specimen from Davao, Mindanao (Baker ) . 

Aphardsticus foveicollis sp. nov. 

Oblong-ovate, rather convex, dark bronzy, lateral margins of 
prothorax greenish bronze, shining. 

Head very short, much narrower than prothorax; sides and 
front areuately rounded, forming a half circle; front only 
slightly excavated between the eyes, the extreme front with a 
very small, abrupt, rather deep notch; eyes not sharply margined 
on the inner side nor placed forward on a projecting front as in 
costipennis; surface very finely, densely granulate, shining, with 
a few, large, round, indistinct punctures intermixed. Pronotum 
transverse, much wider than long ; sides broadly, evenly arcuate, 
■widest at middle ; anterior margin broadly, areuately emarginate, 
the angles rather acute; base bisinuate, with a widely rounded 
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median lobe in front of scutellum ; disk rather suddenly convex, 
with the sides slightly flattened, the convexity with an indistinct 
groove posteriorly, and a broad, rather deep depression near 
each of the posterior angles ; surface finely, densely granulate, 
with a few large punctures intermixed. Scutellum very small, 
transversely triangular. Elytra about as wide as prothorax 
at base ; humeral angles strongly angulate ; sides slightly sinuate 
behind the humeri, strongly, obliquely narrowed from near mid- 
dle to the tips, which are separately rounded and finely dentate ; 
humeri not prominent, just behind these a deep depression along 
the lateral edge, causing the margin to become slightly flattened 
along the anterior third; suture broadly elevated near apex; 
surface without costse, finely, densely granulate and obsoletely 
rugose, with a few large punctures forming indistinct rows on 
the disk. Beneath shining black, surface of abdomen without 
distinct circular marks ; anterior margin of prosternum broadly, 
arcuately emarginate; tarsi and claws black; tarsal lamellse 
brownish. 

Length, 2.75 millimeters ; width, 1.25. 

One specimen from Puerto Princesa, Palawan (Baker). 

Aphanistieus imicolor sp. nov. 

Elongate, rather convex, uniformly shining black. 

Head very short, much narrower than prothorax; sides and 
front arcuately rounded, forming a half circle; front not dis- 
tinctly excavated between the eyes, these not sharply margined 
on the inner side nor placed forward on a projecting front as in 
costipennis; surface very finely, densely granulate, with a few 
large, round, indistinct punctures intermixed. Pronotum trans- 
verse, much wider than long; sides broadly, evenly arcuate, 
widest at middle ; anterior margin broadly, arcuately emarginate, 
the anterior angles acute; base bisinuate, with a large, rounded, 
median lobe in front of scutellum; disk moderately,. evenly con- 
vex, with the sides slightly flattened; surface finely, densely 
granulate, with a few large punctures intermixed. Scutellum 
very small, triangular. Elytra a little wider than prothorax 
at base; humeral angles sharply angulate; sides strongly sinuate 
near middle, then obliquely narrowed to the tips, which are 
separately rounded and finely dentate; humeri not prominent, 
just behind these a deep depression, causing the lateral margin to 
become slightly flattened along the anterior third; suture broadly 
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elevated on the posterior fourth; surface without coatee, finely, 
densely granulate and obsoletely, transversely rugose, with indis- 
tinct rows of very narrow, long punctures. Beneath shining 
black; anterior margin of prosternum broadly, arcuately emar- 
ginate; surface of abdomen marked with numerous, rather 
distinct, oblong circles; tarsi and claws black; tarsal lamellae 
yellow. 

Length, 3 millimeters; width, 1.1. 

Two specimens from Imugan, Nueva Vizcaya Province, Luzon 
(Baker 833Jp t 8337). 

Aphanisticns traehyformis sp. nov. 

Oblong-ovate, convex, uniformly bright bronzy black, shining. 

Head very short, much narrower than prothorax ; sides rather 
obliquely rounded ; front slightly, broadly excavated between the 
eyes, these not sharply margined on the inner side nor placed 
forward on a projecting front; surface shining, very finely, 
densely granulate, with a few large round punctures intermixed. 
Pronotum transverse, much wider than long; sides broadly ar- 
cuate, widest behind middle, then more strongly narrowed 
anteriorly; anterior margin broadly, arcuately emarginate, the 
angles rather obtuse; base bisinuate, with a large, widely 
rounded, median lobe in front of scutellum; disk evenly convex, 
sides slightly flattened; surface finely, densely granulate, with 
a few large punctures intermixed, the punctuation becoming 
denser along the lateral margin. Scutellum very small, trans- 
versely triangular. Elytra about as wide as prothorax at base ; 
humeral angles strongly angulate; sides slightly sinuate behind 
humeri, arcuately narrowed from the middle to the tips, which 
are separately, broadly rounded; humeri not prominent, just 
behind these a depression along the lateral edge, causing the 
lateral margin to become slightly flattened along the anterior 
third; suture elevated near apex; surface without costa;, very 
finely granulate and indistinctly rugose, with a few large punc- 
tures intermixed, becoming obsolete toward apex. Beneath 
shining black; abdomen marked with numerous slightly oblong 
circles over entire surface; anterior margin of prosternum 
slightly arcuate; tarsi and claws black; tarsal lamellae brown. 

Length, 8.25 millimeters; width, 1.5. 

The type is from Tacloban, Leyte (Baker 8335). Another 
specimen from Dapitan, Mindanao (Baker), differs from the 
type in being darker, without the bronzy reflections. 
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Genus ENDELUS Beyrolle 

Key to the species. n 
1- Form robust; head much narrower than pronotum. 

E. violaceipennis sp. nov. 
Form elongate; head nearly as wide as pronotum 2. 


2. Pronotum broadly cordate 3. 

Pronotum transverse, sides arcuately rounded 4 

3. Black with violaceous reflections E. palawanensis sp. nov. 

Uniformly bronzy E. bakeri Kerrem. 

4. Elytra bicolored E. lunatns sp. nov. 

Elytra unicolored 5. 


5. Form elongate, agriliform; pronotum not twice as wide as long. 

E. agriliformis sp. nov. 

Form more robust; pronotum twice as wide as long. 

E. aeneipennis sp. nov. 

Endelus violaceipennis sp. nov. 

Broadly ovate, attenuate posteriorly, subconvex ; head and pro- 
notum bluish black, the latter with the anterior angles reddish, 
shining; elytra bright violaceous; beneath bronzy green. 

Head elongate, slightly wider posteriorly, very much narrower 
than prothorax ; front narrowly, abruptly, and deeply excavated 
between the eyes, lateral sides of excavation nearly parallel, 
median line distinctly marked from vertex to middle, becoming 
obsolete in front of epistoma; eyes prominent and strongly 
angulate, with the inner side strongly margined, placed at the 
extreme lateral part of the excavation; surface very finely 
granulate, with a few larger punctures intermixed and of a 
cupreous color on the anterior part, deeply impressed in front 
of epistoma, which is elevated, narrowly and deeply emarginate, 
and with the lateral parts extending along the inner side of the 
eyes'; sides very much constricted below the antennse, which are 
nearly contiguous. Pronotum transverse, about twice as wide 
as long, widest a little behind the middle, front distinctly 
narrower than base; sides rather strongly angulate at the poste- 
rior third, strongly rounded anteriorly, obliquely narrowed 
posteriorly to the hind angles, which are obtusely rounded; ante- 
rior margin with a large, widely rounded, median lobe, with the 
angles rather obtuse; base bisinuate, with a large median lobe, 
truncate in front of the scutellum; disk widely, transversely 
elevated anteriorly; sides broadly flattened, basal third with a 
widely rounded, transverse concavity; surface nearly smooth, 
with a few, indistinct, sparsely placed punctures. Scutellum 

11 Endelus cornutus, described by Kerremans from Luzon, has not been 
seen by me. 
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rather large, triangular, black, anterior margin truncate- Ely- 
tra a little wider than pronotum, humeral angles widely rounded; 
sides slightly sinuate and nearly parallel to just behind the 
middle, then abruptly, obliquely narrowed to the tips, which are 
conjointly, widely rounded and finely dentate; humeri promi- 
nent; surface nearly smooth, shining, with a few, sparsely 
placed, inconspicuous punctures, also with numerous, irregular 
elevations forming depressions as follows; A deep elongate 
depression at the base, another irregular one along the* lateral 
margin reaching from the humeri to just behind the middle, 
causing the lateral margin to be distinctly flattened, an irregu- 
larly rounded depression on middle of disk, and a triangular one 
along suture near apex, which is broadly gibbous. Beneath with 
the sides of abdomen marked with irregular lines, becoming less 
distinct and crenulate on the median part ; prosternum coarsely 
punctate; posterior coxae with a distinct tooth at the middle of 
the posterior margin. 

Length, 5.25 millimeters; width, 2.75. 

One specimen from Davao, Mindanao (Baker). 

This species is allied to Endelus diffonms Deyr., but differs 
from that species in the coloration. 

Endelus palawanensis sp, nov. 

Elongate, attenuate posteriorly, subeonvex, uniformly black, 
with a violaceous reflection, shining; beneath black. 

Head large, distinctly wider anteriorly, slightly narrower 
than the prothorax, widely and deeply excavated between the 
eyes, a distinct median groove reaching from clypeal suture to 
occiput and dividing the head into two lobes ; eyes prominent, 
strongly angulate, with the inner side slightly margined, and 
placed at the extreme lateral part of the projecting part ; surface 
very finely granulate, with a few larger punctures intermixed; 
median line with a deep puncture at the middle and a similar 
one in front of epistoma, which is. strongly elevated and 
narrowly constricted between the antenna*. Pronotum broadly 
cordate, twice as wide as long, widest at anterior fourth ; sides 
finely crenulate, arcuately rounded anteriorly to near the middle, 
then strongly, obliquely narrowed to the posterior angles, which 
are obtuse; anterior margin slightly lobed at middle, the angles 
rather acute and protruding; base bisinuate, with a large median 
Iqbe truncate in front of scutellum ; disk rather convex, with the 
sides somewhat flattened, the convexity formed by a transverse 
elevation joined on the median line to a common anterior eleva- 
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tion along the frontal margin; surface nearly smooth, with a 
few, indistinct, round, shallow punctures. Scutellum rather 
large, triangular, truncate in front. Elytra distinctly wider 
than pronotum at base ; humeral angles obtusely rounded ; sides 
nearly parallel to the posterior third, then obliquely narrowing 
to the tips, which are widely and separately rounded and rather 
strongly dentate; humeri rather prominent; surface slightly 
rugose, with a few, rather large, inconspicuous, punctures; each 
elytron with numerous irregular elevations, forming shallow 
depressions as follows: Three irregular-shaped ones along the 
lateral margin, a deeper transverse one along base, and three 
irregular round ones along the suture, the one near the tip being 
more elongate. Beneath marked with a network of indistinct 
crenulate lines. 

Length, 3.75 millimeters; width, 1 . 5 . . 

One specimen from Puerto Princesa* Palawan {Baker 8336). 

This species is allied to Endelus bakeri Kerrem., but differs 
from it in coloration and in having the elytra not so distinctly 
punctured. 

Endelus bakeri Kerremans. 

Two specimens which I take to be this species are from Los 
Banos, Luzon ( Baker 8322 ) . 

Endelus lunatus sp. nov. 

Elongate, attenuate posteriorly, rather convex; head and pro- 
notum bright greenish bronze; elytra violaceous, with green 
spots; beneath black with a bronzy reflection. 

Head short, slightly narrower than prothorax, widely concave 
between the eyes; median line not distinctly impressed, except 
at the middle ; eyes prominent, strongly angulated, inner margin 
slightly margined', placed at the anterior lateral part, which is 
scarcely projecting; surface smooth, shining, with rather large 
circular marks becoming more numerous on the vertex, two deep, 
semicircular depressions in front of epistoma, which is elevated 
and strongly narrowed between antennae. Pronotum transverse, 
two and one-half times as wide as long, widest at middle; sides 
feebly crenulate, evenly, arcuately rounded; anterior margin 
slightly lobed at middle, the angles acute and protruding ; base 
bisinuate, with a large median lobe truncate in front of scutel- 
lum; disk broadly, transversely elevated anteriorly, the sides 
flattened, with a wide transverse concavity along the posterior 
margin ; surface nearly smooth, indistinctly marked with circles, 
becoming crenulate on the anterior part. Scutellum green, 
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rather large, triangular, truncate in front. Elytra about as 
wide as pronotum; humeral angles rather obtusely ungulate; 
sides slightly sinuate near hind femora, slightly narrowed from 
base to posterior third, then more abruptly narrowed to tips, 
which are conjointly, widely rounded -and finely dentate; humeri 
rather prominent; surface with a rather dee]) transverse depres- 
sion along base and another elongate one along lateral margin 
behind humeri, also with rather large, sparsely placed punctures, 
except on the green spots, where the surface becomes very 
finely granulate, with a few larger punctures intermixed; the 
arrangement of the green spots is as follows : Each elytron with 
a round spot on the humerus, a smaller one along the side of 
scutellum, a transverse crescent-shaped spot just behind the mid- 
dle, with the tips pointing forward, but not reaching suture nor 
lateral margin, a large round spot at the posterior fourth, and a 
less distinct one at the apex. Beneath very finely granulate 
and marked with a network of cronulate linos. 

Length, 3.25 millimeters; width, 1.4. 

One specimen from Cuernos Mountains, Negros (Baker), 

This species is allied to Endelus semMUans Deyr., but differs 
from that species in the arrangement of the spots on the elytra. 

Endelus agriliformis sp, nov. 

Elongate, Very slender, agriliform, attenuate posteriorly, head 
and pronotum coppery bronze; elytra dark reddish bronze with 
a slight violaceous reflection ; beneath bronzy. 

Head short, nearly as wide as the prothorax, widely concave 
between the eyes ; median line slightly impressed from vertex to 
middle and ending abruptly in a small deep pit; eyes prominent, 
slightly angulate but not distinctly margined on the inner side, 
placed at the anterior lateral part, which is not projecting; sur- 
face finely, densely granulate, with a few large punctures 
intermixed, two deep oblong depressions below the antennal 
cavities; front strongly constricted between the antennae, which 
are nearly contiguous; epistoma triangular, anterior margin 
slightly arcuate. Pronotum transverse, one and two-thirds 
times as wide as long, sides arcuate, a little wider in front than 
behind, widest at about the basal third ; anterior margin nearly 
straight, the angles obtuse ; base bisinuate, with a large median 
lobe, truncate in front of scutellum; disk moderately convex, 
with a wide transverse concavity along the posterior margin, 
becoming more deeply impressed near the lateral angles, and 
a similar transverse depression at the middle; surface finely 
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granulate and reticulate. Scutellum rather large, triangular. 
Elytra about as wide as the pronotum; humeral angles obtusely 
rounded; sides strongly sinuate at the posterior coxse, then 
rather strongly expanded and gradually attenuate to the tips, 
which are separately rounded and finely serrate; humeri rather 
prominent; surface with a broad deep depression at base, 
strongly, transversely rugose and sparsely punctate. Beneath 
very finely reticulate and distinctly crenulate. 

Length, 4.75 millimeters; width, 1.25. 

One specimen from Davao, Mindanao {Baker ) . 

This species resembles a very slender Agrilus . 

Endelus aeneipennis sp. nov. 

Elongate, moderately robust, slightly attenuate posteriorly, 
rather convex; head and pronotum bright greenish bronze; ely- 
tra aeneous ; beneath bronzy. 

Head short, slightly narrower than prothorax, widely concave 
between the eyes; median line not distinctly impressed, except 
for a shallow pit at middle ; eyes prominent, not strongly angu- 
late, inner side slightly margined, placed at the anterior lateral 
part, which is not projecting; surface distinctly, densely granu- 
late and indistinctly marked with fine crenulate lines, with two 
deep depressions behind the antennal cavities; front strongly 
narrowed between the antennae; epistoma triangular, anterior 
margin slightly arcuate. Pronotum transverse, twice as wide 
as long, widest at about the middle; sides evenly, arcuately 
rounded; anterior margin broadly lobed at middle, the angles 
rather obtuse; base bisinuate, with a large, abruptly rounded, 
median lobe in front of scutellum ; disk moderately convex, with 
a wide, transverse concavity along the posterior margin' and a 
median transverse depression, widely interrupted at middle; 
surface finely, densely reticulate, with numerous distinct crenu- 
late lines. Scutellum rather large, triangular. Elytra about 
as wide as pronotum; humeral angles obtusely angulate; sides 
nearly parallel to apical third, then slightly attenuate to the tips, 
which are separately, broadly rounded and finely serrate; hu- 
meri not prominent: surface with a shallow basal depression 
and a similar depression along the lateral margin behind the 
humeri, strongly rugose and rather densely punctate. Beneath 
marked with a network of indistinct crenulate lines. 

Length, 4.5 millimeters; width, 1.5. 

One specimen from Malinao, Tayabas Province, Luzon 
(Baker ) . 




A CASE OF HUMAN COCCIDIOSIS DETECTED IN THE 
PHILIPPINE ISLANDS, WITH REMARKS ON THE 
DEVELOPMENT AND VITALITY OF THE CYSTS 
OF ISOSPORA HOMINIS (RIVOLTA) 

By Frank G. Haughwout 
Protozoologist, Bureau, of Science 
FOUR PLATES AND ONE TEXT FIGURE 

When Woodcock, in an appendix to a paper by Ledingham and 
Penfold, published in 1915(18) announced the discovery of sporo- 
scan cysts in the stools of soldiers invalided home from Gallipoli, 
he reopened the entire subject of coccidiosis in man. Knowl- 
edge bearing on this subject was, at that time, on a very 
uncertain basis, and the general belief was that the coccidia of 
man were identical with those found in the rabbit and in the cat. 
Woodcock was not successful in his attempt to obtain develop- 
ment of the cysts and, therefore, could give only a very 
incomplete account of what he had found. 

However, confirmation came very quickly from Low and from 
WenyonDU and within a year or two a number of cases of in- 
fections with Eimeria and Isospom were detected by workers in 
the war zones. Published figures of the cysts made it quite 
apparent that the species concerned were not the familiar para- 
sites of the rabbit and the cat. Circumstances connected with 
these findings indicated that the focus of infection lay in the 
eastern Mediterranean area, and subsequent observations have, 
in a large measure, confirmed this. On the basis of these reports 
I published a short paper in 1918(9) calling attention to the 
problem that seemed to be arising. At that time I raised a ques- 
tion as to the specificity of the parasites found in man, and also 
ventured the prediction that under war conditions, coccidial 
infections in man were likely to crop up at any time or place. 

Since the publication of that paper Dobell, in his admirable 
monograph on the coccidia of man, (3) has stabilized the situation 
as regards the identity of the organisms involved and has com- 
pletely analyzed the literature. Moreover, later reports have 
shown that Isospom hommis (Rivoita, 1878) emend. Dobell, 
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1919, has nearly circumnavigated the earth, proceeding east and 
west from the eastern Mediterranean area and arriving at Bom- 
bay and possibly Saigon in an easterly journey from the region 
of Gallipoli and, in a westerly direction at Manila, probably 
by way of France and the United States. It is this last case 
that will be reported in this paper. 

This case was presented by an American, a chemist by profes- 
sion, 32 years old and a resident of Georgetown, Illinois. He 
spent the 3 r ears 1915-1916 as a member of the technical staff of 
the Bureau of Science, Manila, and then returned to the United 
States, almost immediately proceeding to Trenton, Ontario. 
He lived there for about a year, and, so far as he had knowledge, 
was not in contact with any person who had returned from the 
war zones, or who had ever been in the eastern Mediterranean 
region or in Egypt. At Trenton, his meals were prepared by 
a Chinese cook. 

During the years 1918 to 1920, he occupied a position at the 
Government smokeless-powder plant at Nitro, West Virginia, 
a war settlement situated about 24 kilometers from Charleston, 
During that time he made one or two short trips to New York. 
The sanitary conditions at the powder plant he describes as 
excellent. He bought food supplies from the Government 
stores. He purchased green vegetables from local produce 
dealers, but knew nothing of the sanitary conditions at the farms 
or the antecedents of the farm hands. He employed no. servants 
and all the meals were cooked by members of the family. 

The personnel of the powder plant included laborers from 
many parts of Europe, and, he thinks, men from the eastern 
Mediterranean area. He also came in contact with men 
returned from the war zones in France, but never messed with 
them. 

The patient sailed from San Francisco for the Philippines on 
November 19, 1920. He went ashore in Japan, but ate only 
one meal ashore. This was a dinner at a tea house in Kobe. 
None of the others who were at this meal were in Manila at the 
time the case came to my attention, so their stools could not be 
studied. He arrived in Manila on December 19. 

. Inquiry into the previous medical history of the patient failed 
to reveal anything of note except an attack of typhoid fever in 
1910. This was the only intestinal trouble from which he ever 
had suffered. His bowels always had been regular, and he had 
suffered neither from constipation nor from diarrhoea. His wife 
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had an attack of dysentery in Manila in 1918 and has expe- 
rienced some bowel trouble since her return to the United States. 
I was led to believe that her dysentery was of the amoebic type. 

Late in January of this year, the patient went to Mindanao, 
and into the Cotabato country. He went on a hard field trip 
about February 5, 1921, for which he was not physically pre- 
pared. He had three days of hard marching in the hot sun 
and, as a result, returned to headquarters completely exhausted. 
He did not take proper care of himself and sustained a chill. 
A period of constipation set in, and he sought relief with com- 
pound cathartic pills. These acted promptly, and he began 
to pass frequent watery stools which, however, were not accom- 
panied by tenesmus. He saw neither blood, pus, nor mucus in 
the stools. This diarrhoea continued intermittently for several 
days. 

Feeling rather sick, the patient returned to Manila. The 
trip consumed eleven days on the boat, during which time he 
had little if any appetite and ate very lightly. He had, however, 
accumulated something of an appetite on his arrival In Manila 
on February 28, and that night he visited a restaurant and ate 
a heavy meal consisting of beefsteak, potatoes, celery, and a 
variety of other things. He repeated this the following night. 

The diarrhoea recurred on the morning of February 28, and 
continued all the following day. The movements w'ere very fre- 
quent and watery in character. On the afternoon of March 1, 
he came to the Bureau of Science where his stool was examined 
by a member of the staff. The microscopist subsequently stated 
to me that the stool contained numerous small amoeba, but no 
blood. These amcebse were not identified. The patient then 
began to treat himself with Alcresta Ipecac tablets. 

On March 8 I returned from an out-of-town trip and the case 
was referred to me. I saw the patient the following day, at 
which time he informed me that the watery movements 
had increased in number and were inconveniently frequent. He 
said that he had suffered no real abdominal pain or tenesmus, 
but that there was considerable abdominal discomfort of a 
rather vague character due, he thought, to gas. His abdomen 
was not tender to palpation. His stool was dark in color and 
diarrhoea! in character, but bore absolutely no evidence of dys- 
entery. No amoebae were found at this or any subsequent exam* 
ination, and there was no evidence of blood or tissue elements 
of any kind. One undeveloped oocyst of Isospora hominls was 
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discovered in the first preparation, but no other animal parasites 
were ever found. He had a light Blastocystis infection. 

I questioned the patient and learned that he was taking the 
equivalent of 90 grains of ipecac daily. This led me to suspect 
that much of his trouble was due to the ipecac. I therefore 
told him to discontinue taking the drug, for I saw no indication 
for continuing it, and within twenty-four hours his faeces had 
become formed. 

The patient did not report to me again until March 12, at 
which time he passed a hard, formed, rather dry stool. Micro- 
scopically, the stool contained rather numerous cysts of 
hospora, Blastocystis, and a few Charcot-Leyden crystals of 
the short form. Parenthetically it might be mentioned that 
Noe. (12) who has recently reported a case of infection with this 
parasite, which I shall discuss later, found in the stools of 
his patient some crystals in the form of elongated lozenges 
( losange allonge) which he believes were fatty-acid crystals. 
These, I am inclined to believe, may have been Charcot-Leyden 
crystals. As a check, one of the cysts was measured and was 
found to be 26.6 p in length by 14.9 p in breadth. 

On March 15 the patient came to me again and passed a light, 
yellowish brown, soft-formed stool at the laboratory. The cysts 
were much more numerous than before. The following day 
the patient passed another stool at the laboratory. This con- 
sisted of two distinct portions — an apparently normal, formed, 
brown mass and a greenish brown, bile-stained and very soft 
portion passed after it. Cysts were very numerous. 

On this day (March 16) the patient looked ill and anxious. 
On my instruction he had been eating carefully and avoiding 
all food that would have a tendency to lay stress on his intestinal 
tract. He seemed to suffer no actual pain, but he complained of 
a dull, dragging sensation in the abdomen and slight nausea at 
times. 

He was no better when he next visited the laboratory on 
March 21. The stool passed that morning was light yellow and 
again consisted of two portions — a solid portion and one, passed 
after it, that was very soft to watery, verging on diarrhoea. 
It, also, contained numerous oocysts of Jsospora. Microscopi- 
cally, I found numerous strands of mucus containing epithelial 
cell debris, but no blood nor pus. The stool certainly was not 
dysenteric in character, but it showed unmistakable evidence of 
a morbid process somewhere in the intestinal tract. I carefully 
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studied the epithelial cells in the hope of finding 1 intracellular 
stages of the coceidium, but without success. Several slides 
were fixed and stained, but later examination of these was like- 
wise barren of results. 

The patient complained greatly of fatigue and lassitude. He 
reported that he was particularly uncomfortable at night and 
that he obtained relief by pressing the pillow against his 
abdomen. He was very restless at night and dreamed a great 
deal. On arising in the morning he felt completely worn out. 
On this particular morning he had felt somewhat better and 
had read the newspaper comfortably before going down to break- 
fast. At the table, however, he lost his appetite and ate 
only some papaya, prunes, and shredded wheat biscuit — not 
much of any of them. He said that he experienced something 
approaching an appetite for about one out of every three meals. 
This condition continued until I lost sight of the case, although 
the patient showed improvement in other ways. He had, in the 
meantime, lost 15 pounds in weight since the onset of the trouble. 
His temperature showed no tendency to rise except about half 
a degree Fahrenheit for a day or two following his return to 
Manila. The flatulence which troubled him before had disap- 
peared to a large extent, but he still suffered from the dull 
sensation of uneasiness and discomfort in the abdomen, although 
there was no actual pain. The nausea had disappeared, but his 
appetite had not returned. Normally, he stated, he was “an 
enthusiastic eater.” At times his tongue was coated, and he 
w r as much annoyed at night by a bad taste in his mouth which 
made it necessary for him to arise, brush his teeth, and gargle 
with antiseptic solution. 

The next examination of the patient's stool was made on 
March 80. On that day his stool presented the same general 
characters as the two preceding specimens. The first portion 
was dark yellow in color and fully formed ; the second was lighter 
yellow and very soft. No cysts were discovered in the careful 
examination of ten fresh preparations selected from both 
portions of the stool. Concentration by the method of Cropper 
and Row of about 2 grams of the stool, made up of samples 
selected at random from both portions of the specimen, like- 
wise failed to disclose any cysts. 

The patient still complained of a slight degree of abdominal 
discomfort and of anorexia. On the whole, however, he seemed 
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to feel better, and his color and general appearance showed im- 
provement. He had gained no weight. 

I saw the patient for the last time on the night of April 10, 
at which time he furnished me another stool specimen. This 
was a seemingly normal, formed stool, light yellow in color. 
Examination of it on the following morning showed that he still 
retained his infection, for a few cysts in the sporoblast stage 
were found on examination of the first preparation. 

The following day the patient sailed for the United States. 
His condition had improved, and he stated that he felt much 
better. I referred him to Prof. Charles A. Kofoid. of the 
University of California, in order that the state of his infection 
might be determined on his arrival in California. 

To summarize the clinical side of the case : 

It seems likely that the patient contracted his infection in 
the United States. The population of the camp at Nitro was 
such that it is not improbable that it may have numbered in- 
fected persons hailing either from the eastern Mediterranean 
zone or from the trenches in France. That is to say, the patient's 
contacts in other places were much more unlikely to have been 
infected with Isospora. Moreover, during a residence of seven 
years in the Philippine Islands, I have studied thousands of 
stools of healthy persons and of persons suffering from intestinal 
disorders, who have hailed from nearly all portions of the 
Islands; and, until I ran across this case, I never encountered 
a case of human coccidiosis, notwithstanding I have had the 
possibility in mind ever since the first cases were reported 
abroad in 1915 and 1916. 

Apparently the onset of the trouble came about February 9. 
This would not necessarily mean that the patient must have 
contracted his infection only a short time previously. It is not 
improbable that some digestive disturbance may have occurred 
at this time, that was quite separate from the coccidial infection. 
With a light initial infection it is conceivable that a fairly long 
period might elapse before involvement of the intestinal mucosa 
became extensive. It is to be doubted if every merozoite dis- 
charged at schizogony finds its host cell. On the contrary, a 
large proportion of them, particularly those formed in cells 
which do not lie deep in the crypts, must be caught in the flow 
of the intestinal contents and swept on to perish for lack of 
suitable food. This is probably just what happens in the early 
stages of the infection, and it is only later that the organisms 
work up into the crypts where they are more or less secure. 
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That the patient had an infection with some species of amoeba 
would appear evident from the findings in the Bureau of Science ; 
but the species was not determined, and they never reappeared in 
the stool after the day they were discovered. The patient, it is 
true, had taken heavy doses of ipecac; but his stool at no time 
while he was under my observation, showed any of the elements 
characteristic of dysentery of any type. 

The clinical symptoms seemed to be fairly constant, and they 
abated with the subsidence of the infection. The stools at times 
were watery, but always feculent and contained no pathologic 
elements aside from shed epithelial cells occurring in groups of 
five or even more cells, which despite their surroundings looked 
remarkably healthy — -more as if they had been mechanically 
detached from their bases than as if they had been subjected to 
an inflammatory process. There was neither pain, griping, nor 
tenesmus, though, of course, there is no reason why the patient 
should experience tenesmus when one reflects on the anatomical 
site of the lesion. There was, however, a constant, dull feeling 
of discomfort in the abdomen, sometimes accompanied by flatu- 
lence, that the patient found very hard to define, but which, 
nevertheless, was perfectly real. The patient also suffered 
from fatigue and lassitude, restlessness at night, and occasional 
nausea. At times, particularly at night, he had a bad taste in 
the mouth and his tongue usually was foul, notwithstanding his 
bowels moved every day. Anorexia was a prominent and per- 
sistent symptom. The patient, like Noe's recently reported 
case, (12) also lost weight. 

The general impression seems to be that these infections are 
extremely transitory, and at least one writer has placed three 
weeks as about the limit of their duration. 'I think there is no 
doubt that there are at least exceptions to that rule, if it is a rule. 
The infection persists long enough for the patient to journey 
from Mesopotamia to Bombay or from Germany to Senegal, or 
from France to America and lastly from the eastern United 
States to Manila, a journey of five weeks. This, added to the 
time the last-named patient was under observation, comprehends 
a period of more than four months, and he teas still infected when 
he parted from me, which rather effectually disposes of the 
theory that these infections are “purely transitory/' During 
that time the patient's stool yielded but one negative examin- 
ation, and I have little doubt that, if I had spent more time on 

it, I should have found some cysts. 
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DETECTION OF ISOSPORA INFECTIONS 

Having had the opportunity to study the cysts of Isospora 
hominis it is hard for me to escape the conclusion that many 
infections with this organism have been overlooked and that the 
infection is probably more common than present reports would 
indicate. It is also a fact, to which some significance may be 
attached, that the present geographical distribution of L hominis 
corresponds rather closely to the geographical distribution of 
protozoologists experienced in coprology. That point, however, 
will be discussed later. 

The difficulties in diagnosis are several. The oocysts are ex- 
ceedingly transparent and the protoplasm is often so widely 
separated from their inner aspects that the cysts are practically 
invisible under the powers ordinarily employed by experienced 
microscopists in searching preparations of fasces. Then, the 
oval to rounded contour of the zygotes and sporoblasts and their 
greenish coloration render it extremely difficult to avoid mistak- 
ing them for some of the small plant forms so common in feces. 
After one has studied these cysts for a while, under high as 
w T ell as low powers, it becomes somewhat easier to pick them up 
under the low dry objective; but one has to have the experience 
first. However, the recognition of these cysts in any stage of 
development affords no real difficulty to any person who has 
had previous experience with the coccidia. It is the tyro, who 
has not studied the coccidia, who is likely to miss the cases. 

Two points should be carried in mind by those searching for 
these cysts. Preparations should be exceedingly thin and w T ell 
diluted with water — even thinner than the preparations usually 
made for the detection of intestinal protozoa and the ova of 
parasitic worms. The light should be well regulated — that is 
to say, carefully cut down, but not too much. Under these 
conditions the outline of the oocyst may be visible even at the 
lowest magnifications ordinarily employed in -work with feces; 
that is, 100 diameters. India ink, diluted about one-half with 
water, and Donaldson's iodine-eosin mixture I have found useful 
in picking up cysts, for their clear, oval shape in these fluids 
sharply differentiates them from other objects in the prepara- 
tion. The ink and the iodine-eosin mixtures should not be used 
when it is desired to make camera lucida drawings or measure- 
ments of the cysts, for I find the fluid flows over the rounded 
ends of the cysts and obscures their outlines. The cysts come 
down nicely on concentration by the method of Cropper and 
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Row and are much easier to pick up than in the usual slide 
emulsion. 

So far as I can learn from this case, there are no criteria 
other than the finding of the cysts that trill enable a sure 
microscopical diagnosis of intestinal coccidiosis. The stool 
affords no constant characters other than the cysts, so far as 
I have seen, that will render it possible to make a presumptive 
or tentative diagnosis, as is possible in the case of the dysen- 
teries. If active symptoms should appear before cyst forma- 
tion begins, there would appear to be nothing to do except to 
wait until the cysts begin to appear in the feces, as they will 
in due time. Porter (IS) in writing on this subject says, how- 
ever, ‘The infective oocysts and sometimes epithelial cells 
containing trophozoites or schizonts are found in fseces and 
serve for diagnosis.” I cannot agree that the finding of infected 
cells in the feces is sufficiently constant to be of much aid in 
microscopic diagnosis. At least that was not my experience with 
this case. 

In these infections the destruction of tissue by the parasite 
is limited to the epithelial cells of the intestine and it is not a 
necrotic process. It is conceivable that in extensive infections 
secondary bacterial invasion might occur and its products make 
their appearance in the stools, but such stools could scarcely be 
expected to be in any way characteristic of coccidiosis. It 
seems to me safe to say that in the general run of cases, pus 
and blood will not appear in stools. This, notwithstanding Noc 
has reported finding blood in the stool of his Dakur case. 
Mucus may be present and Noc, and Porter, as well as I have 
seen desquamated epithelial cells. Noc was fortunate enough 
to find one containing what would appear to have been a tropho- 
zoite of Isospo't'a. I saw these epithelial cells on one occasion 
only; but, although I searched carefully, I found no intracellular 
parasites. 

Some day, some one may succeed in making recognizable 
stained preparations of coccidial cysts, but for the present I 
should advise the amateur not to waste his time trying to stain 
them, for he will not succeed by the usual methods. Indeed he 
may even have trouble in fixing them. Such observations as 
have been made on the cysts of the coccidia have been made on 
fresh material, and we have no real knowledge of the cytology 
of the organisms in this stage of their life cycle. 

Another thing that will trouble the inexperienced is the rather 
large number of unfertilized and otherwise abnormal cysts that 
will be found on study of a case. For this reason I have thought 
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it desirable to figure a number of these cysts (Plate 3, 
figs. 1 to 12). The oocysts also show considerable variation in 
outline, from those that are virtually oval to those that resemble 
a bottle or elongated flask — a shape that is more or less charac- 
teristic of the species. This variation is shown in the plates 
that accompany this article. 

The oocyst, itself, is a delicate, transparent, double-contoured 
affair with a perfectly smooth surface. Some writers have 
described a delicate membrane lying within the cysts and a 
structure at the constricted end that has been interpreted as 
the micropyle. I have not been able to convince myself of the 
presence of either of these in the cysts I have studied; but I 
have been compelled to make my studies at this time with 
achromatic objectives, and it may be that my failure to demon- 
strate them has been due to lack of proper optical equipment. 
Noe (12) suggests that the bottle-neck appearance of the cysts 
may be due to the pressure of the elongated sporocysts as they 
rotate within the oocyst. I think this interpretation is incor- 
rect, for one frequently finds undeveloped cysts which show 
the constriction at one end (vide the plate accompanying 
Dobell’s article). (3) 

I regret I cannot give adequate treatment of the dimensions 
of these cysts at the present time. Recently, the cross hair on 
my filar micrometer became broken, and such measurements as 
I have made have been made with an ordinary ocular micro- 
meter and a stage micrometer in whose accuracy I have not great 
confidence. I am giving measurements of nine oocysts selected 
at random, and they are shown in Table 1. 

Table 1 . — Measurements of nine oocysts of Isospora honvinis. 


Length. 

Breadth. 

fi 

Il 

33.2 

13.6 

36.4 

13.6 

39.0 

14.5 

35.S 

15.8 

39.1 

12.7 

37.3 

18.2 

38.2 

19.1 

39.1 

19.4 

40.0 

17.6 


These measurements were made with a Ramsden micrometer 
ocular at a magnification of about 715 diameters. 

Nearly all of the measurements shown in Table 1 will be seen 
to exceed the dimensions reported by other workers. Dobell (3) 
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says the cysts measure from 25 u. to 33 u. in length and that they 
have a breadth at the widest part of ca. 12.5 ^ to 16 u. That is 
to say, the width of the cysts is approximately half their length. 
However, as he has pointed out and as my illustrations show, 
the relative dimensions are not constant, although the long and 
slender forms predominate over those that are short and plump. 

In freshly passed stools the zygotes are practically unde- 
veloped, and may show very little shrinkage away from the walls 
of the oocyst. However, one not infrequently picks up cysts that 
have undergone spor oblast formation, but that is the limit of 
development in the freshly passed stool. The cell body is 
coarsely granular, has a distinct greenish tint and, under suit- 
able illumination, the mass shines like a gem. The resemblance 
to certain plant forms found in the feces is rather striking at 
first, but one soon becomes able to pick them out from the gen- 
eral collection of plant and animal forms. 

SPOBOBLAST FORMATION 

The preliminary stages of spore formation appear to take place 
rather early, and may be seen in some cysts within two hours 
after the stool is passed. Meanwhile the protoplasmic mass 
changes considerably in shape and shrinks away from the cyst 
wall rather rapidly, finally forming a practically spherical mass 
in the center of the cyst. A clear area often appears in this 
mass, toward the center, as if the granular inclusions had been 
forced away from the center (Plate 1, fig. 1). This may or 
may not mark the site of the nucleus. Frequently, however, 
two or more of these clear areas form in the cell (Plate 1, figs. 2 
and 3) , and I am inclined to suspect that the appearance may be 
connected with cylosis, which becomes fairly active in the cell 
at this stage of development. The spherical form assumed, the 
cell appears to lose much of its passive nature. It undergoes 
almost constant change of form. These changes are slow, very 
much in the nature of the movements of leucocytes, or some 
of the very sluggish amoebae, but they can be followed, neverthe- 
less. The protoplasm is in a condition of constant though 
slow cydosis in which the granules are circulated round about 
through the cell. On the outer aspect, from time to time, appear 
clear, hyaline processes, devoid of inclusions, that superficially 
resemble pseudopodia (Plate 1, fig. 4) . These may also appear 
in the early sporoblast stages as is suggested by Wenyon’s 
figure (fig. 2, p. 625). (16) These form slowly and appear to 
develop more by the retraction of the endoplasmic granules from 
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the periphery and a metabolic change of form, than by the ac- 
tual extrusion of the protoplasmic mass, as is the case in pseu- 
dopodia formation. 

I was able to follow the process, of sporoblast formation in 
one cyst (Plate 1, figs. 5 to 10; Plate 2, fig*. 1). The process 
of plastogamy, from the time of the appearance of the first signs 
of cleavage of the zygote, was forty minutes. Of course, there 
is no way of estimating the time of the entire process, for it 
is impossible to tell whether division of the nucleus occurs 
soon after zygosis or is deferred until just before division of the 
cell body occurs. 

The cyst in question was first seen by me at 10.40 a. xn. 
The temperature of the laboratory at that time was 28° C., 
and it did not appreciably vary from that during the process. 
The material was mounted in physiological salt solution and 
sealed with vaseline. The zygote, at that time, showed a dis- 
tinct equatorial constriction (Plate 1, fig. 5). The cyst was 
sketched rapidly under the camera lueida. At 10.55 the cleft 
had become quite sharp (Plate 1, fig. 6). At this time the 
cell showed great protoplasmic activity. The outline of the 
cell was constantly changing and cyclosis was very marked. 

At 11.03 the outline of the dividing cell had lost its irreg- 
ularity and was becoming rounded (Plate 1, fig. 7). The 
cleft had distinctly deepened. The outer aspect of the cell was 
still more sharply defined and the cleft much deeper at 11.08 
(Plate 1, fig. 8), and at 11.17 the daughter cells 
were connected by a very slender strand only 
(Plate 1, fig. 9). At this stage, the posterior 
cell (lowermost in the figure) showed a slight 
transverse elongation, and at the same time a 
distinct movement of the two cells was ob- 
served. This was a slight to-and-fro rotation, 
as if the two cells were geared (text fig. 1) ; 
and when separation had become complete, at 
11.19, at which time the cells moved apart, this 
movement became more pronounced, and it 
continued until after 4 o’clock in the afternoon. 

At 11.30 o’clock, eleven minutes after sepa- 
ration of the cells had taken place, the cells 
were widely separated (Plate 1, fig. 10) . The 
ectoplasmic layer began to show a tendency to stiffen, although 
it was still sufficiently plastic to allow for slight changes 
of external form. The general spherical shape was main- 



PlG. 1 . Oscillation of 
sporoblasts follow- 
ing cell division in 
IsasporcL hominis 
(Rivolta). 
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tained until 12.40 o'clock, when the spore-blasts were seen 
to have elongated (Plate 2, fig. 1} and there was a distinct 
separation of the protoplasm from the membranous capsule 
that had formed externally, while the granular cell contents 
showed a tendency to clump toward the center of the cells. 
Beyond changes in the positions of the sporoblasts, nothing 
further was observed during the day; a defect in the mounting 
resulted in the loss of the cyst during the night. 

This clumping of the granules and differentiation of the 
protoplasm observed in this particular cyst is not the invariable 
appearance. More frequently, it would seem, sporoblasts retain 
their spherical form for a while in the sporocyst state, and the 
distribution of granules through the cells remains fairly uniform, 
as is seen in Plate 2, fig, 2, which was drawn from another 
specimen. Moreover, development of the sporocysts is not 
necessarily synchronous, as will be seen by another cyst (Plate 
2,%. 3). 

The next steps in sporozoite formation would seem to consist 
in the elongation of the sporocysts which often, although not 
invariably, become titled at an angle to the long axis of the 
oocyst (Plate 2, fig. 11) ; the gradual condensation of the proto- 
plasm into a more-compact mass; and the concentration of 
the so-called sporocystic residuum toward the center of the 
sporocysts. 

Unfortunately, I have been unable to find material that will 
yield information as to the further steps in sporozoite formation. 
Indeed, the process of sporogony could scarcely be worked out 
completely in the study of material obtained from a limited num- 
ber of stool examinations. The only cyst I found that seemed 
to show a definite step (Plate 2, fig. 4) had been in the ice box 
at 10° C. for forty-eight hours. It was rather difficult to focus 
down through the mass of granules and distinguish the details 
at the lower focal levels ; but the protoplasm had apparently ex- 
pelled the nutritional granules, undergone concentration, and 
assumed a crescentic form preparatory to the first sporozoite 
division. That was the only cyst I have so far encountered 
that showed definite evidence of any stage between the sporocyst 
and the completely developed tetrazoic spores (Plate 2, figs. 5 to 
12; Plate 3, fig. 10). 

The cyst shown in Plate 3, fig. 6, is in all probability a cyst 
that had undergone partial sporozoite development through the 
first sporozoite division in one sporocyst, but had failed of 
further development through some untoward external condition, 
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or possibly because of insufficient store of food supply. It was 
taken from the stool passed on March 16, that had been in the 
ice box at 10° C. for forty-eight hours and had then been sealed 
on a slide in physiological salt solution. Another cyst (Plate 3, 
fig. 8), also abnormal, was found in the same preparation. 

As I have said, most of the cysts found in freshly passed 
faeces are in early zygote stages, but sporoblast stages are not 
infrequently found. However, I have seen no later stages in 
the fresh material. In his monograph, Dobell (3) says: “Devel- 
opment of the spores takes place outside the host and requires 
s-veral days for its completion.” This is more or less in 
harmony with the behavior of cysts of other species of Isospora, 
and probably is the general rule with this species ; but it is not 
by any means invariable, as I have found on studying this case. 
Certain factors may intervene to yield cysts in the infective stage 
at a much earlier period. The bacteriological and general chem- 
ical and physical conditions, as oxygen supply, in the faecal mass 
probably play an important part, as may also a state of constipa- 
tion which delays the passage of the cysts. For instance: The 
stool passed at 8.45 a. m., on March 16, consisted of two distinct 
portions — a normal, formed, brown mass and another portion, 
passed after it, that was greenish brown and soft in consistence. 
It was immediately examined, and both portions were found to 
contain oocysts in an early stage of development. 

The stool was examined again the following day at 4.30 p. m., 
approximately thirty-two hours after its passage. The temper- 
ature during this time had varied between 28° C. and 80° C. The 
formed portion of the stool contained undeveloped zygotes, 
sporoblasts, sporocysts, and a number of fully developed cysts 
and some that were degenerated (Plate 2, fig. 7). The softer 
portion of the stool yielded no fully developed cysts. A few cysts 
were seen that had gone as far as sporoblast development, but 
there were many cysts that clearly were undergoing degener- 
ative changes. 

Of course, this is only an isolated case, but it does show that 
under certain conditions the cysts may become infective in con- 
siderably under two days, a fact that must be taken into consid- 
eration in the epidemiology of the disease. The preservation 
of the cysts in the formed portion of the stool was excellent. A 
specimen of the material was examined on April 2, after it had 
rested in a bottle on the laboratory shelf since it was passed, 
and was found to contain numerous, fully developed and healthy- 
looking cysts. 
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The stool passed on March 15, which was light yellowish 
brown and soft-formed — much softer than the other — was exam- 
ined on April 1, after it had rested under similar conditions.. It 
contained a. number of healthy-appearing cysts in full develop- 
ment, but with shrunken oocysts, and also large numbers of 
cysts in various stages of development up to full development, 
which had undergone marked degeneration in addition to the 
wrinkling of the oocyst. Contraction or wrinkling of the oocyst 
does not, however, necessarily mean that the cyst is not infective, 
as I shall try to show later. Death of the protoplasm is prob- 
ably quickly followed by its disintegration, even under the double 
protection afforded by the oocyst and the sporocyst. 

The proportion of cysts discharged from the intestinal mucosa 
that fail to develop for one reason or another, is probably rather 
large, and I am at present trying to determine that approxim- 
ately, but it will take the consideration of many cases to give 
any definite idea. It would seem to me to be a much larger 
proportion than is the case with the cysts of Entamoeba histo- 
lytica. From time to time, one encounters cases of infection with 
the latter organism in which the greater number of the cysts 
examined are in the mono- or binucleate stage. As Dobell (4) 
has pointed out (p, 48), and as my own experience corroborates, 
these cysts undergo no further development after they have 
left the intestine. I am inclined to believe that they hail from 
nests of amoebae located in the tissues lying rather low down 
in the intestine, whence the journey to the outer world is too 
short to give them time for full development. These cases are 
relatively uncommon, and it is likely that such cysts are incapable 
of infecting a new host. 

So far as my observations have led me, I am inclined to 
believe that there are three general causes underlying the fail- 
ure of these cysts of Isospoua to develop: (1) failure of the 
macrogamete to be fertilized by a microgamete, (2) failure of 
the macrogamete to store sufficient energy in the form of food 
reserve to carry it through the rather dynamic processes of divi- 
sion and differentiation which, from the behavior of the zygote 
during the earlier stages of sporogony, would seem to call for 
the expenditure of not a little energy, and (3) a variety of 
untoward environmental conditions. 

Four undeveloped and more or less degenerate cysts are shown 
(Plate 8, figs. 1, 3, 4, and 11). Fig. 1 shows a cyst, the pro- 
toplasm of which, it is true, is somewhat vacuolated, but perhaps 
not unduly so, although I have not sufficient knowledge of the 
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normal protoplasmic appearance of these cysts- to judge well. 
This cyst would appear to have failed of fertilization, for if was 
three days old when examined. What has happened to two- of 
the other cysts (Plate 3, figs. 3 and 4) is a little hard to say, 
for they are badly degenerated. The cyst shown in fig. 3 has 
apparently suffered from osmotic changes, and the protoplasm 
presents a picture frequently seen in dying protozoa. The cyst 
shown in fig. 11 probably failed of fertilization. Its appearance 
recalled, somewhat, the appearance of the contents of an unfer- 
tilized Ascaris ovum. Five of the other cysts (Plate 3, figs. 5 
to 9) clearly owed their destruction to causes other than failure 
to secure fertilization, for they had progressed considerably 
toward complete development. Indeed, it is not unlikely that 
the cyst shown in fig. 7 actually attained full development and 
went to pieces later. The cyst shown in fig. 5 had been in 
the ice box for forty-eight hours and had then been sealed 
in 10 per cent potassium bichromate solution for twenty- 
four hours. The cyst in fig. 6 had received similar treatment, 
except that it had been sealed in physiological salt solution. The 
cyst in fig. 7 had been in the ice box for one week and had then 
been allowed to develop overnight in the laboratory. The prep- 
aration in which it was found contained numerous fully de- 
veloped and perfectly healthy cysts as well as a few others that 
had degenerated. Figs. 8 and 9 were also ice-box specimens 
that for some reason had gone wrong after sporoblast and spo- 
rocyst formation, respectively. The cyst in fig. 9 might still 
have been capable of further development, notwithstanding the 
extrusion of the endoplasmic granules. The occurrence of the 
clump of granules lying at one si;de of the center of the cyst 
measuring about 3.6 p in diameter, I am inclined to regard as for- 
tuitous and not to be interpreted as an oocystic residuum. 

The cyst shown in Plate 3, fig. 2, was one of the largest I 
encountered in the study. Unfortunately it was lost before I 
could measure it. It looked startingly like a developing cyst of 
Eimeria. I had managed to draw the outlines under the camera 
lucida, when I was called to the telephone. When I returned, 
evaporation had swept it away and I was unable to- find it again. 

In only one instance did I find a sporocyst that had become 
separated from its oocyst (Plate 3, fig. 12). Dobell quotes 
Wenyon and O’Connor as reporting the occasional occurrence of 
oocysts of Isospora hominis containing a single sporocyst with 
eight sporozoites. I encountered no* such forms. Dobell has 
seen them occasionally in Isospora bigemma. 
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The structure of the fully developed cyst shows considerable 
variation as regards the shape and size of the oocysts, the 
character and amount of sporocystic residuum present, and 
the arrangement of the sporozoites. I gather from reading 
Noe’s paper, that he is under the impression that the oocysts 
increase in size as they reach full development. At the present 
time I am inclined to doubt if this is really so, but the whole 
matter of the dimensions of these cysts is a subject I am pur- 
posely not taking up in this paper, and I shall defer further 
consideration of it until I have had the opportunity to go over 
the measurements i have already made and the measurements 
of some preserved material. It has occurred to me that there 
may be races within these species, characterized by the size of 
their cysts. The difficulty lies in making accurate calculations 
of the size of cysts that assume such irregular outlines. 

It will be seen, by viewing the figures of some of the fully 
developed cysts (Plate 2, figs. 5 to 11, Plate 3, fig. 10), that 
the sporocystic residuum shows considerable variation in char- 
acter and amount. In some cysts (Plate 2, figs. 6, 7, 8, and 10) 
it is fairly rich and normal-appearing, while in others (Plate 2, 
figs. 5, 9, and 11) it is formed largely of fine, dark granules and 
is scant in amount. In others (Plate 3, fig. 10 ; Plate 2, fig. 12) , 
it appears in the form of dull, hyaline-looking bodies. Both 
these cysts had been subjected to dessication for one week. 
These are appearances that are not restricted to this species, 
but may be seen in other species of coccidia. 

DEVELOPMENT OF THE CYSTS AT 10° C 

A study of the development of the cysts at a constant tem- 
perature of 1Q C C. was rather interesting. One of the stools 
studied thus was that of March 21, a portion of which was 
placed in the ice box a few minutes after it was passed. Twenty- 
four hours later a sample was taken from the ice box, but none 
of the cysts had passed beyond the early zygote stage. On 
the morning of March 23, numerous, well-advanced sporofolasts 
were seen, also some zygotes, apparently in good condition. 
There were very few degenerating cysts. Oocysts containing 
sporocysts were found on the morning of March 24. The 
sample ‘taken from the ice box on that day was laid aside on 
the laboratory table overnight (temperature, 30° to 32° G.}. 
When it was examined the next- morning (temperature, 
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31.5° C.), several cysts containing fully developed sporozoites 
were found (Plate 2, fig. 8). 

Examination of the ice-box material every day until April 
3 yielded no cysts beyond the sporocyst stage, while many in 
the late zygote and sporoblast stages were found each day. 
Each specimen was left on the table overnight and, each morn- 
ing after, fully developed cysts were found. On the morning 
of April 3, just two< weeks after the experiment was started, 
fully developed cysts (containing sporozoites) were found in 
the fseces immediately after it was removed from the ice box. 

In other w r ords, the lowered temperature* as was: to be ex- 
pected, retarded the development of the cysts considerably, but 
they “picked up” rapidly on being carried into a warmer 
atmosphere and, after the third day, were capable of completing 
their development overnight in the higher temperature. The 
cold also undoubtedly favors the cysts in that it retards the 
fermentative changes in the fseces that are inimical to the cysts. 
This would seem to indicate that the temperature in the fall and 
spring months, and possibly into the early and late winter in 
temperate climates, will tend to favor the dissemination of the 
infection. It is not by any means certain that the meteorology 
of the Tropics will afford favorable conditions for the spread of 
coccidial infections. 

EFFECTS OF TROPICAL SUN ON THE CYSTS 

The resistance of coccidial cysts to dessication and the action 
of chemicals is well known, but it occurred to me that it would 
be interesting to try the effects of the tropical sun on them. For 
that purpose the following rather crude: experiment was under- 
taken : 

The material used was part of the stool passed on March 16, 
which had been in the ice box forty-eight hours. At the 
time the experiment was started, none of the cysts had passed 
beyond the sporoblast stage. A quantity of fseces was emulsified 
in physiological salt solution and spread out in a very 
thin layer ,on the middle of each of a number of slides. The 
area covered was square and about equal to the area of an 
ordinary square cover slip. The slides were quickly examined 
under the microscope to make certain that they contained 
cysts and were then placed at the window in the direct rays of 
the forenoon sun, which is very hot in Manila at this time of 
the year. The slides were allowed to remain there for about 
two hours, at the end of which time they were distinctly hot, 



is, * Haughwout: Human Coccidiosis 467 

and the material on them was literally baked “bone dry.” They 
were then placed in Petri dishes for protection and allowed 
to remain in the same position, still exposed to the morning sun. 
This was on March 18. 

The slides remained thus exposed to the hot sun for about 
three hours each forenoon, until March 25. On that day, an- 
other set of Petri dishes was prepared with wet niter paper in 
the bottom of each, forming a set of moist chambers. The dried 
slides were transferred to these, being supported on match 
sticks and inverted so the water of condensation from the 
filter paper would collect on the fecal film. One or two of the 
slides were mounted in water and examined under the micro- 
scope. Many badly wrinkled oocysts were found, but the contents 
had a healthy, greenish tint. All were in early stages of 
development. 

On the following day (March 26) the slides were examined 
in water mounts, but no changes were noted. On March 27 
one fully developed cyst (Plate 3, fig. 10) , not visibly deformed, 
and bearing every evidence of good health save for the unusual 
character of the sporocystie residuum, w r as found. This cyst 
was firmly embedded at one edge in a mass of fecal debris, but 
it could be clearly studied. Many cysts found were dead and 
degenerated, but many zygote, sporoblast, and sporocyst stages, 
with badly wrinkled oocysts but with apparently healthy inte- 
riors, were also found. 

The last examination of the slides was made on the afternoon 
of March 29. It was found that there was a tendency for the 
wrinkled oocysts to smooth out. Some of the fully developed 
cysts that appeared to be in good condition, showed a close 
contraction of the oocyst around the sporocysts (Plate 2, fig. 12). 
The similarity in appearance of the sporocystie residuum to 
that of the cyst just mentioned should be noted. Numbers of 
apparently healthy cysts in intermediate stages of development 
also were found, as w T ell as many, before observed, that clearly 
were dead. 

The experiment, rough as it was, showed that complete des- 
sication of the feces and daily exposure for at least three hours 
to the tropical sun over a period of a week will not prevent the 
full development of at least a portion of the cysts in a stool, as 
soon as a condition of moisture is restored. How long it would 
take the cysts to develop without the subsequent interposition 
of moisture, I cannot say. but I believe they would develop in 
the course of time. 
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Of course, infection experiments, only, would prove that the 
fully developed cysts I observed were actually living* and capable 
of infecting a new host; but the sporozoites bore every evidence 
from their color and general appearance of being alive. 

A series of experiments designed to establish the resistance 
of the cysts to various chemical agents was also undertaken, 
but the results so far secured are not altogether satisfactory. 
For that reason a report on them will be deferred to a later 
paper. I am inclined to suspect, however, that the cysts of 
Isospora hominis are not so resistant as those of L bigemina . 

EPIDEMIOLOGICAL CONSIDERATIONS 

The epidemiology of human coccidiosis offers the subject of a 
rather interesting study. It is a study, however, that is fraught 
with not a little difficulty to the microscopist who is unfa- 
miliar with the sporozoa. It is true that the present geograph- 
ical distribution of the coccidia of man rather closely coin- 
cides with the geographical distribution of experienced proto- 
zoologists, but there is the not less-striking fact that a large 
proportion of the cases so far reported can be more or less 
directly traced to one source — the eastern Mediterranean area, 
Mesopotamia, or the Balkans. In fact, out of the cases shown 
on the map accompanying this paper only four, Noc ? s Saigon 
case (the identity of the parasite here is not established), the 
two cases found by Miss Porter in Johannesburg, and Snijders* 
Sumatra case, appear to be untraceable. Moreover, while there 
have been changes in personnel in the different laboratories 
where large numbers of stools are examined, protozoologists 
have been pretty well scattered about the world for years. War 
conditions will account for the discoveries of the early cases, 
but they do not account for the later detections. 

Dobell (3) has thoroughly reviewed the situation up to 1919, 
so it is unnecessary to repeat the statistics he has given and the 
illuminating comment he has made. The principal findings are 
plotted on the map. Dobell (5) also has disposed of two fictitious 
cases of human coccidiosis, so they need not be considered here. 1 
For the purpose of tracing the case reported in this paper, 
however, it is necessary to recall that Brumpt has stated that 
the French armies were infected with Eimeria to the extent of 
0.2 to 0.33 per cent. Nothing, however, is said about Isospora 

1 1 refer to the cases reported by Huetter and by Lockhart Mummery 
and Gabriel. 
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infections ; but I think we may safely assume that, if the French 
troops were infected with Eimeria, they were infected with 
Isospora as well, especially as Isospora infections so far reported 
seem to outnumber the Eimeria infections. 

Porter, (13) in 1917, discovered two cases of infection with 
“ Isospora bigemma var. kommi s f ’ in Johannesburg. One of 
these infections was in a Hottentot, and the other in a Dutch 
South African who had never been out of the country. No data 
are given that will aid in tracing these cases. Noc, (12) mean- 
while, in 1916, had picked up a case of Isospom infection in a 
European at Saigon. The case was lost to study after the first 
examination of the fseces, and Noc has ventured the supposi- 
tion that the man had been eating rabbits' livers that were 
infected with Isospora bigemma. As he gives no description 
of the cysts he found, it is impossible to pass judgment on this. 
No information was obtained as to the previous travels of 
the man. 

Noc, fortunately, was able to secure more detailed informa- 
tion concerning the travels of the man whose case he recently 
reported from Senegal (12) His description leaves no room for 
doubt that the infection was vuth Isospora homin-is. The man 
had been at St. Mihiel. and had been a prisoner of war in 
German camps in Westphalia, Wurtemburg, and Hanover, where 
the sanitary conditions were very bad. The patient had every 
opportunity to pick up his infection at any of these four places, 
and it seems to be perfectly reasonable to assume that the ulti- 
mate source of the infection was the eastern Mediterranean area. 

Snijders(i4) reported his case almost coincidentally with Noc, 
while Dobell (5) has confirmed his findings and has given the 
name Eimeria snijdersi to the parasite, thus bringing the total 
number of species of coccidia known to be parasitic in man up 
to five. 2 

Snijders 5 case was presented by a man at Medan on the east 
coast of Sumatra., who had lived in the Tropics for ten years. 
He gave a history of amoebic dysentery extending back for five 
years. The infection seems to have been especially intractable, 
for it had failed to yield either to emetine or to emetine bismu- 

"For the present, at least, I think we must .accept Dobell’s judgment 
regarding Guhler’s eoceidium of the human liver. Dobell has left the 
naming of this organism to some investigator who, in the future, may 
run across and study it. He merely designates it as “an undetermined 
species of Eimeria (?) ” 



470 


The Philippine Journal of Science 


1921 


thous iodide. The cysts of this eoccidium appeared only once in 
the stools of the patient, but on that occasion they were exceed- 
ingly numerous. Snijders has given a good description of them; 
and Dobell, (5) who studied some of his material, has shown that 
the species is entirely distinct from Eimeria oxyspora, to which 
it bears a superficial resemblance in that it forms whetstone- 
shaped spores. There the resemblance ceases. 

This case, of course, must be looked upon as an isolated one. 
The parasite bears no real resemblance, beyond its generic char- 
acters, to any of the other Eimeridse that have been reported as 
occurring in man, and there is nothing in the history of the 
man’s travels that would lead us to believe that he contracted 
the infection outside of Sumatra. Snijders observed no intes- 
tinal symptoms that could be attributed to the coccidia. 

One more report requires special reference at this time, 
because it carries the infection farther east and helps to estab- 
lish the banding of the globe by Isospora hominis . That is 
the report of Cragg,(l) who in 1918 recorded four cases of 
Isospora infection in men returned from Mesopotamia. Refer- 
ence to these cases will be made later. 

If we are to regard the five species of coccidia now credited 
with being parasitic in man as specific parasites of man, and 
evidence to the contrary is lacking, we must expect to find many 
more infections; for every one of the cases reported must, of 
course, have been derived from an infection in some other man. 
It is rather trite to say that these strains must have been 
carried on for long periods of time, and there is little reason 
to believe that they are about to perish abruptly at this time. 

It is barely possible that the dissemination of human coccidial 
infections is partially governed by environmental conditions of 
a peculiar nature, but the distribution already has reached 
points in the Tropics as well as in temperate regions. However, 
very little has been learned as to how much dissemination occurs 
at any points outside of the eastern Mediterranean area. 
Dobell, (6) in his recent report on autochthonous infections with 
intestinal protozoa among inhabitants of Britain, says: 

I would particularly emphasize the fact that no infections with in- 
testinal coccidia or with Balantidium appear to have been reported in 
British residents who: have never been abroad. As regards the former, 
it may be noted that there is one British case of supposed coccidiosis of 
the liver (Silcock, 1890) ; but this is still somewhat doubtful. 

8 1 refer to Eimeria ivenyoni , E. oxyspora, E. snijdersi, E. (?) sp. and 
Isospora hominis . 
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This would seem to me not to be particularly surprising, if we 
regard the invasion of Britain by the coccidia of man as having 
taken place under war conditions and during that period. The 
only way in which it seems to me possible to establish if condi- 
tions in Britain are favorable to the dissemination of coccidia! 
infections in man would be to trace the cases among returned 
soldiers that have been observed and round up their contacts 
both before and after their infections were discovered. To 
he sure, this might be difficult. It would seem to me to be a 
highly desirable and rather interesting thing to do this at all 
points where Eimeria and Isospora- have been reported. 

The reports of Kofoid and his coworkers indicate strongly 
that coccidia! infections have reached the United States from 
the eastern Mediterranean country, probably by way of France ; 
and there is reason to believe that dissemination has taken 
place, as witness the four autochthonous infections reported 
by him. Of course, there remains the possibility that the infec- 
tion has been mildly endemic in the United States for a long 
time, and unless we can get detailed data regarding the ante- 
cedents of the four cases he reports in home-sendee troops, 
which would dispose of that idea, we must continue to carry 
it in mind. 

Kofoid's findings were made in the course of the study of the 
stools of between 2,000 and 3,000 overseas and home-service 
troops at Debarkation Hospital No. 3, New York, in 1919. In 
his first paper (10) Kofoid states that the overseas troops had 
seen service in Flanders, Chateau Thierry, the Argonne, and 
To a!, while some of them had been in France but had never 
seen service at the front. These troops served in 584 regiments 
and had been recruited from every state in the Union. Only a 
small proportion of them had served on the Mexican border. 
The home-service contingent was largely composed of cooks, 
bakers, and food handlers from the point of debarkation— prin- 
cipally from the medical department. The names of 27 per cent 
of these were suggestive of Russian, Polish, Italian, or Spanish 
nationality. Seven of them were negroes from 'Florida. In his 
first paper, Kofoid records the findings in his table, making no 
allusion to them in the text. He found and recorded, under the 
name Isospora , six infections in overseas troops and four in 
home-service troops. 

In the second paper, (H) which apparently represents a con- 
tinuation of the previous work, and which is reported more fully 
in the transactions of the American Gastro-enterological Asso- 
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elation for 1919, 4 seven cases in overseas and four in home- 
service troops are recorded in the accompanying table under 
the term Sporozoa. I am assuming that the second paper 
represents an extension of the work reported in the first and 
therefore have considered that Kofoid and his coworkers found 
eleven cases in all, four of which are under suspicion as being 
autochthonous. 

I think we may safely assume that the case reported bv me was 
autochthonous in the United Sates, because there was small 
chance of its having been picked up in Japan en route to the 
Philippines, and I doubt exceedingly the presence of human coc- 
cidial infections in the Philippine Islands prior to this case. 
In the United States there is a very suggestive history of contact 
at the munitions works in Nitro, although the method by which 
infection might have been brought about is not so clear. At 
the front the conditions for the dissemination of intestinal para- 
sites were rather favorable, and that, coupled with the thorough 
system of stool examinations carried out by the allied armies, 
explains the comparatively large number of cases that were 
discovered during the course of the war. 

Taking all these things into consideration and adding the 
interest in and knowledge concerning these parasites that is 
certain to follow recent work on them, I think we may expect 
to hear of other cases in the United States as well as elsewhere. 

Turning back to the Manila case, w r e find a state of affairs 
that is not without promise of future developments. When this 
patient stopped at Cotabato in the course of his trip, he lived 
at the local hotel. The sanitation there he reports as very bad, 
the water closet being located next to the kitchen. At Parang 
and Reina Regente, which he also visited, the sanitary condi- 
tions were somewhat better. The method of disposal of excreta 
at these places is what is known as the “can system ” By this 
method, the feces are passed into' large gasolene cans to await 
the convenience of the attendant delegated to look after them. 
In well-regulated households the cans are kept covered and are 
emptied rather frequently, and thus secured against invasion 
by hies, cockroaches, and other itinerant scavengers; but not 
all households are well regulated, so that the system sometimes 
breaks down and becomes a serious factor in the dissemination 
of intestinal infections. The methods of disposing of the con- 
tents of the cans is not always what it should be. 


4 1 have not, so far, seen this paper. 
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It was in the Bual district, however, where the excreta dis- 
posal conditions were the worst. In this section of country, 
where there are any closet facilities whatever, the system is 
what is colloquially spoken of as the “pig system.” The “pig 
system” is widely employed throughout the Tropics as a labor- 
saving institution under the mistaken notion that the pig altruis- 
tically protects mankind against the spread of intestinal diseases. 
Incidentally, his activities are supposed to result in economy of 
municipal funds. I have accumulated sufficient evidence dur- 
ing my stay in the Philippine Islands to convince myself that 
in his role as a sanitarian and public benefactor the domestic 
pig is a dismal failure, and that, while he brings about a super- 
ficial appearance of cleanliness, he really makes a bad matter 
worse by distributing a more or less localized filth broadcast 
within a settlement. The back doors of latrines are left open for 
his convenience, he avails himself of the facilities thus afforded 
him, and then sallies forth upon the highway and among the 
children of the village, in their mud-pie industry, fulfilling his 
errand of dissemination. In the course of time he has distri- 
buted his consignment of human parasites, shipped at the latrine, 
and may even have added a few of his own in the form of 
Balantidium colL 

From such observations as I have been able to make, I believe 
that the ova and cysts of the general run of intestinal parasites 
of man pass unchanged through the alimentary tract of the pig 
and emerge quite as potential for harm, as if they never had 
made the journey. Therefore, it seems to me not at all unlikely 
that in this country, where the parasitic index already is high, 
we may expect, in the course of time, to encounter new cases of 
infection with hospora. 

There are several means by which the cysts of Isospora in an 
infective stage may be transmitted in, a country such as this. 
Direct transmission through the medium of the soiled hands 
of a food handler is not altogether impossible for I have shown 
(p. 462 ) that, under certain conditions, cysts may reach full 
development within thirty-two hours after the passage of the stool 
containing them. I have known food handlers who refrained 
from washing their hands over even longer periods than this. 
Flies, pigs, and probably cockroaches must be accepted as 
likely vectors, and there is the old bogey of green vegetables 
fertilized with human excreta. In fact, the methods of trans- 
mission are much the same as in the case of the other intestinal 
Protozoa. Peculiar factors involved are the longevity and 
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higher resistance of the cysts and the fact that a longer period 
of exogenous development is required before the cysts of Isospora 
become infective. With Eimeria this period is greatly reduced, 
for the cysts of species of this genus may be passed almost 
fully if not completely developed. Other protozoan cysts are 
usually fully developed when they leave the intestine and are 
more vulnerable to unfavorable environmental conditions. 

The self -limiting nature of intestinal coccidiosis precludes the 
occurrence of coccidia carriers. This, of course, presupposes the 
avoidance of reinfections of the original host, that may operate 
to bring about the more or less constant discharge of cysts over 
periods beyond the duration of a primary infection. 

It will be a matter of interest, moreover, to watch the 
developments in the United States, for it is my belief that 
ether cases will occur there and add to the new problems 
that the home-coming soldier has brought with him. In this 
connection I am minded to repeat certain remarks I made in 
the course of a paper published in 1917: (8) 

The importance of the protozoa as the causative factors in many grave 
diseases is thoroughly recognized today by every alert practitioner, par- 
ticularly those whose labors carry them into tropical or semitropical zones. 
There is likewise a gradual awakening to the fact that many parasitic 
protozoa do not restrict their activities to those localities, but, on the 
contrary, are exceedingly ubiquitous. With the opening up of new trade 
routes and the broadening and development of commerce to the Far East, 
South America and Africa, and as a result of conditions which are develop- 
ing with the progress of the European war, they are gradually establishing 
themselves in cooler climes. The malarial parasite has long been known 
too well in North America, and there is a growing realization that en- 
damebic dysentery is hot by any means a rare malady in the same territory... 
The medical schools of the United States will have to cope with this situation 
before long, and they can meet it only by extending their currieulums 
so as to meet the protozoological needs, not only of the men who will have 
to deal with conditions at home, but' also of the rapidly increasing number 
of medical men who are answering the call to the tropics. 

PATHOGENICITY 

Before going into the question of pathogenicity and the 
problem of the treatment of coccidial infections in man, it may 
be well, for the benefit of those who have not had the oppor- 
tunity to study these organisms, briefly to review the cocci- 
dial life cycle. In all essential points, the life cycles of species 
of the genera Eimeria and Isospora coincide with that worked 
out by Schaudinn for Eimeria (Coccidium) schubergi , parasitic 
in the gut of Lithobius forficatus . The parasite enters the ali- 
mentary tract of the host in encysted form. In Eimeria these 
cysts (oocysts), on full development, contain four dizoic spores; 
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in Isospora there are two tetrazoic spores, there being eight 
sporozoites formed in each case. In the intestine the vermi- 
form sporozoites emerge from their containing cysts and invade 
the epithelial cells of the mucosa of the small intestine. In 
some instances the epithelium of the bile ducts is invaded, but 
this seems not to be the case with species of Isospora , which 
seem to restrict their activities to the intestine. They are 
obligatory epithelial-cell parasites. Within the host cell the 
sporozoites develop into trophozoites, which grow at the expense 
of the protoplasm of the host cell. When the food supply has 
become exhausted, and the trophozoite has attained full growth, 
the nucleus undergoes multiple division (schizogony) and with 
plastogamy a number of daughter cells, or merozoites, are 
formed. 5 These escape from the host cell and enter the bowel 
lumen to seek new host cells. Those that are successful, in 
their turn develop into trophozoites which also undergo schi- 
zogony. This asexual cycle is repeated a variable number of 
times, depending upon the vitality of the race, 0 and finally 
changes take place leading to a sexual process (sporogony), 
which is initiated by a process of fertilization involving the 
union of sexually differentiated gametes. This is followed by 
the encystation of the zygote, which then passes out of the 
feces and completes its development in the outer world. It 
so comes to pass that in the course of events the entire race, 
in time, undergoes sporogony and the host becomes purged of 
his infection. In this respect, the infection may be said to be 
self-limited, and if the host can withstand the initial on- 
slaught, his chances for recovery are good. No immunity 
is conferred, however. In a large proportion of cases the host 
seems to undergo no marked discomfort, while in others, as in 
the case of the karyozoic parasite Cyclospora caryolytica of the 
ground mole, the symptoms may be very acute and rapidly 
progress to a fatal termination. In other cases, the infection 
may drag along for a long period of time, the host constantly 
discharging cysts. In such cases, however, it is necessary to 
rule out reinfection with a new crop of parasites. 

B Porter says fifteen to twenty merozoites are produced from one schi- 
zont in the Isospora of man. I presume she bases this statement on the 
infection experiments of Fantham with kittens, the report of which I regret 
to say I have not seen. 

* Some authors maintain that “virulent” infections leading to extensive 
destruction of tissue bring about a condition which stimulates the develop- 
ment of sporogony and thereby relieves the situation. 
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There is some diversity of opinion regarding the patho- 
genicity of Isospora kominis. Fantham,(7) in a paper which 
1 regret is not accessible to me, has claimed success in infect- 
ing kittens with Isospora hominis, and to have produced a 
condition in the intestines “resembling that seen in the 
human intestine examined post mortem.” In a iootnote (p. 186) 
Dobell(3) comments: “This, however, has never been de- 
scribed, so far as I am aware; and the statement can hardly 
be accepted without some concrete evidence to support it.” 

Animal experiments, with this exception, that have so far 
been attempted with this parasite have uniformly failed, 
attempts having been made with kittens, a mouse, and two 
young puppies. Noc(i2) also fed the cysts to a white rat, but 
up to the time he wrote his paper he had secured no evidence 
that infection had taken place. 

Practically all writers agree that the parasite has a certain 
potentiality for harm, but one great objection to many of the 
observations made lies in the fact that the patients were suffering 
from dysentery or some other intestinal ailment that would 
tend to obscure any existing coccidial symptoms. In one case 
studied by Wenyon(l7) in which there were a concomitant 
infection with Entamoeba coli and dysenteric symptoms, no 
cause for the dysentery could be found and Wenyon remarks 
that “It may have been that the dysenteric symptoms of this 
case were due to the coccidium, for no pathogenic bacteria 
had been isolated from the faeces;” which, however, does not 
necessarily follow, as one may gather from the conservatism 
of the statement. Dobell(2) states his conclusions (p. 68) as 
follows : 

No evidence is brought forward to show that either of the Ooecidia 
found (Isospora or Eimerrn) is pathogenic. As both of these are tissue- 
parasites, which probably invade the cells of the small intestine, it is 
possible that they may give rise to pathological, conditions. At present 
there is no indication that this is so. It may be added that many animals 
appear to suffer no inconvenience from immense infection with coccidia; 
and it is quite possible therefor© that the forms occurring in man are of 
no practical importance. 

The watery diarrhoea reported in three of Gragg's Mesopo- 
tamia-!? ombay cases looks interesting, but the cases are too 
clouded by dysenteric complications to admit of much stress 
being laid upon them. It is greatly to be regretted that the 
opportunity afforded for a study of the intracellular stages of 
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the parasites in Gragg’s two cases that went to autopsy was 
not realized. 

I am strongly of the belief that the symptoms exhibited by 
my patient were due to his coccidiosis. Beyond an infection 
with Blastocystis he carried no parasites except the Isospora , 
and much of the time his diet was under strict regulation. 
Noe’s patient complained of pain in the right iliac region, and 
he exhibited hepatic enlargement and persistent diarrhoea. 
Noc reports the presence of no other intestinal parasite, 
although the high eosinophile count (6.5 per cent) looks 
suspicious. 

The gross and microscopical lesions accompanying infections 
with Isospora hominis must remain a matter for speculation 
until some case goes to auptopsy. Porter (13) says the epithe- 
lium of the ileum is often most heavily infected and that the 
jejunum is also invaded. This postpones the settlement of the 
whole question of pathogenicity. Cases so far reported have 
been in adults and the symptoms — when there have been any — 
seem not to have been grave. We have yet to see how it will 
affect young children and enfeebled persons. The best ac- 
count of the microscopical lesions accompanying coccidiosis 
that is available to me is that of Tyzzer,(’l5) who studied 
coccidiosis in the bile ducts of the rabbit. He says (pp. 249 to 
251) : * 

The parasites attack only epithelial cells. The young form inhabits 
the protopasm of the cell, which becomes more and more distended as the 
parasite develops. The nucleus, at first slightly indented, later becomes 
crescent-shaped. The structure of the chroirvatin. cannot be made out, and 
the nucleus is stained darkly. Thus at the termination of this process, the 
epithelial cell is reduced to a sac containing a parasite, having on one side 
a darkly stained crescent, representing the degenerated nucleus * * *. 

Ruptured cells are found from which the parasites have been set free. 
Degeneration and destruction of epithelial cells thus follow their invasion 
by parasites. Numerous mitoses are seen in the epithelium and, where the 
infection is not overwhelming, proliferation is in evidence. The epithelium 
is markedly thickened and its cells are crowded. Accompanying the de- 
struction of single cells, exudative phenomena are absent. With the de- 
struction of small areas of epithelium, there is exudation of fibrin and leuco- 
cytes * * *. The latter occurs, however, only occasionally, and is the 

exception rather than the rule. When bacteria are present, the exudative 
phenomena are increased. The surrounding connective tissue is rich in cells. 
There are large numbers of lymphoid and plasma cells. Epithelioid and 
lymphoid cells occur between the cells of the epithelium. The epithelium 
oftentimes lacks a definite basement membrane, and young connective 
tissue and epithelium is so mingled that the resulting relations are 
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decidedly confusing. Large phagocytic giant cells occur in conjunction 
with collections of oocysts, the latter acting as foreign bodies. In some 
lesions large numbers of eosinophil© cells are found scattered through 
the connective tissue. 

The formation of the papilliform projections is to be explained by the 
hyperplasia of the connective tissue, which pushes through the defects in 
the epithelial layer. The question arises as to whether the proliferation 
is primarily of the epithelium or of the connective tissue. As proliferation 
is never confined solely either to epithelium or to connective tissue, it is 
to be presumed that the process involves both tissues at the same time. 
The steps of the process may be summarized as follows : 

Following the invasion of its protoplasm by a parasite, the epithelial 
cell undergoes gradual but inevitable degeneration and finally becomes de- 
stroyed. The death of the cell produces a defect in the epithelial lining 
of the bile-duct. With the destruction of several adjacent cells the injury 
is greater and exudation of fibrin and leucocytes may take place. On 
account of the defect in the ephithelium, the underlying connective tissue is 
stimulated and proliferates. Pushing through the break in the epithelial 
layer, it forms the papilliform projections before described. At the same 
time the epithelium proliferates in an attempt to repair the defect in its 
continuity. As the parasites multiply, many mature forms become free in 
the bile-ducts, where they cause irritation, acting as foreign bodies. 7 

Evidence of this irritation is seen in the thickening and hyperplasia of 
the epithelium of the small ducts and in the hyperplasia of the surrounding 
connective tissue. In some instances the biliary epithelium is desquamated 
and portions of it are passed down the ducts. The epithelial cells often pre- 
sent a peculiar change in their nuclei * * *. The chromatin is condensed 
into several intensely staining masses which lie against the nuclear mem- 
brane. The nuclear material apart from the chromatin is unstained. The 
nucleus as a whole is abnormally large and appears hollow. Councilman 
has described similar changes in the corneal corpuscles of the rabbit's cornea. 
In that instance this arrangement of the chromatin preceded the direct 
division of the cell and was regarded as a degenerative change. 

It seems to me that the contingency mentioned in Tyzzer's 
footnote is one that may have to he reckoned with in heavy in- 
testinal infections. Both my case and that of Noe showed that 
many epithelial cells are cast off during the progress of the 
infection. Tyzzer summarizes, in part, as follows : 

The lesion is 'of the nature of a chronic inflammatory process. The tis- 
sues react to the irritation which the parasites, ’cause by their presence in 
the bile ducts. With the removal of the irritation, repair takes place. Thus 
the whole is to be regarded as a physiological process, checking the inroads 

7 There is no evidence that the parasites of themselves secrete any toxic 
substance, hut their presence in the biliary epithelium renders it more liable 
to bacterial invasion. In some instances the effect of bacteria is to produce 
an abscess cavity, in which hut few coccidia are to he found. (This foot- 
note is Tyzzer’s.— F. G. H.) 
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of the parasite. * * * The process is self -limited and repair follows the 
destruction of the parasites. 

I have noted, in connection with the study of some coccidia 
found in the little wall lizards that are common about Manila, 
that infections seem at times to progress rather far, distally, 
along the intestine. This is something I believe other workers 
have noted in the past. It is quite conceivable that a vigorous 
race of coccidia might make a rather long journey along the 
intestine before sporogony intervened, and it is possible that 
effects may be seen in the functioning power of the mucosa long 
after the infection has actually gone. 

TREATMENT 

Treatment for intestinal coccidiosis remains to be worked out. 
In fact, it. may be maintained that, in as much as these coccidial 
infections tend toward self-limitation, the matter is of little 
moment. Before adopting that stand as a matter of policy it 
would seem to me to be wise to follow some of the old cases and 
see how they are faring, to give close clinical study toi such new 
cases as may be detected and, moreover, to make a careful study 
of any cases that may occur in children and in people of enfee- 
bled constitution. 

So far, emetine has failed absolutely, and nothing conclusive 
is shown by Noe’s case (12) that he treated with novarsenoben- 
zol and thymol Miss Porter, ( 13 ) in speaking of one of her 
Johnnesburg cases says (p. 27) : “After the elimination of the 
parasite by appropriate treatment the man recovered.” This 
patient was at first thought to be suffering from amoebic dysen- 
tery, but Isospora was the only protozoan parasite found and Miss 
Porter says (p. 19) : “* * * with its destruction and 
elimination the symptoms also disappeared.” Unfortunately, 
the writer gives no information as to the nature of the treat- 
ment that was instituted in this case. 

Attempts at treatment of these coccidial infections are likely 
to meet the same obstacles that are encountered with Giardia 
infections. It is barely possible that the intracellular forms may 
be reached with some arsenical preparation. Merozoites enter- 
ing the lumen of the bowel might be reached by a drug such as 
thymol or oil of chenopodium, but the drug would have to be 
exhibited at a time when merozoites were being discharged and 
it might not reach those deep in the intestinal crypts. On 
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theoretical grounds, it would seem appropriate to outline the 
campaign against the parasites much as is done in malaria, and 
deliver the drug to the bowel lumen at about the time that 
schizogony is taking place, for the merozoitos would appear to 
be the most vulnerable forms in the life cycle. 

The difficulty here lies in the determination of the time at 
which schizogony takes place through some physical sign exhib- 
ited by the patient. It would also be useful to know it schizo- 
gony in these coccidia is synchronous and rhythmic as it is in 
Plasmodium. It is reasonable to expect that such is the case, 
for the mature spores ingested by the host are all fixed at one 
stage in the life cycle, and those entering the small intestine 
might be expected to open rather promptly so that the sporozoites 
would begin their development in the epithelial cells at approx- 
imately the same time. 

During the progress of my case I tried, so far as possible, to 
discover some sign that would tend to fix the time at which schi- 
zogony was taking place, but I failed. In questioning the 
patient about the character of the stools he passed each day I 
was told by him that he had noted some periodicity in the diar- 
rhoea. That is to say, on one day the stool would be normal, on 
the next day it would be soft or watery, the following day normal, 
and so on. In other words he was inclined to believe that the 
periodicity was tertian. As I had asked rather leading ques- 
tions, I tried not to place too much stress on the periodicity, 
especially as it seemed to lead very little nearer to what I was 
seeking. However, I note that Noc,(i2) in speaking of diar- 
rhoea in his patient, says (p. 786) : 

La diarrhee adxtelle a debut 6 vers la fin d'aout, ft ou 4 selles par jour, 
liquides fetides, noiratres, surven&nt surtout le matin. Courier remis- 
sions da '2J t . h cures* 

This is offered merely as a suggestion for later work and not 
because I believe that it is particularly definite, it may be that 
the simultaneous penetration of a large number of merozoites 
into epithelial cells at approximately the same time causes suf- 
ficient irritation of the intestine to set up a diarrhoea. That 
being the case, it would only remain to determine the time, 
making suitable allowance for the appearance of the diarrhoea 
and then administer a drug (yet to he determined) at a time 
when it would find the merozoites seeking new host cells. This 


8 The italics are mine.— F. G. H. 
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would seem to me to establish a scientific basis for treatment, 
if the facts could be determined. 
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[FiKurw drawn by Haughwout from camera lucida sketches. Map drawn by Macario Ligaya.] 

Plate 1 

Figs. 1 to 10. Stages of sporoblast formation in Isospora hominis (Rivolta). 

Plate 2 

Fig. X. Late sporoblast stage in Isospora homnis (Rivolta). 

Figs. 2 and 3. Sporocyst stages. 

Fig. 4. Early development of sporozoites. 

Figs. 5 to IX. Types of cysts in full development. 

FIG. 12. Fully developed cyst after one week of dessication. 

Plate 3 

Pigs. 1 to 12. Types of degenerated cysts of Isospora hominis (Rivolta). 

Plate 4 

Map showing geographic distribution of human coccidiosis. 

TEXT FIGURE 

Pig. 1. Oscillation of sporoblasts following coll division in Isospora Jwminis 
(Rivolta). „ 





















The Philippine 


u 



T7 i 

ill 


VOL. 18 MAY, 1921 No. 5 

MECHANICAL TESTS OF SOME COMMERCIAL PHILIP- 
PINE TIMBERS 1 

By F. V. Valencia 

Mechanical and Testing Engineer , Bureau of Science , Ma-raZa 
ONE PLATE AND NINETEEN TEXT FIGURES 

A general knowledge of the mechanical properties of different 
woods is essential to the safe and economical use of timbers for 
any structural purpose. 

This preliminary paper, on the mechanical tests of Philippine 
woods being conducted by the Bureau of Science with the co- 
operation of the Bureau of Forestry, gives data which will serve 
as a basis for the comparison of species as well as for the es- 
tablishment of working stresses. The results given should also 
be of use in determining proper factors of safety in connection 
with the design of timber structures, and in studying the relation 
of the physical characteristics and defects of timber to its 
strength. 

The tests made may be divided into two general series : namely, 
tests of structural timbers, and standard tests of small specimens 
free from defects. 

MATERIAL TESTED 

It is universally agreed that the fundamental qualities of tim- 
ber for structural purposes are strength and durability, but 
the availability of wood in the sizes required and the cost of the 
material often determine what kind of timber should be used in 

1 These tests were started by Mr. F. R. Ycasiano with the cooperation 
of the writer, and later, when Mr. Ycasiano left the Bureau of Science, 
the writer performed the rest of the tests. 
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any specific case. Ordinarily not only will native wood, found 
in the local market serve the purpose of the engineer, but it can 
be secured in better grades and at lower prices. In such cases 
the local material will very likely be used, provided reliable in- 
formation regarding its properties is available. Without such 
information, however, the tendency of the builder is to use im- 
ported wood whose mechanical properties are known to him. 

SMALL CLEAR SPECIMENS USED 

Small clear specimens are used in the tests in order that con- 
sideration of the influence of defects may be eliminated from 
calculations to determine the relation between strength and den- 
sity, moisture, locality of growth, etc. These various relations 
are not referred to in a specific way in the present publication, 
on account of the very small number of timbers available for 
tests. The specimens are 2 by 2 inches in cross section. Bend- 
ing specimens are 30 inches long; others shorter, depending on 
the kind of test made. 

The materials first tested came from the local market, and the 
rest, which were botanically determined, came from the Bureau 
of Forestry. Mr. E. E. Schneider, wood expert, Philippine Bu- 
reau of Forestry, kindly furnished the descriptions of the woods. 

TENSILE STRENGTH 

Timber used in construction is practically never subjected to 
pure tensile stress, for the reason that the end connections can- 
not be so devised that they clo not involve either shear along 
the grain or compression perpendicular to the grain. The 
resistance offered by any timber to compression across the 
grain, or shearing stress parallel with the grain, never amounts 
to more than a small fraction of the tensile strength, as shown 
by the tests. Therefore, the tensile strength of timber is not an 
important property except in so far as the tensile strength is 
involved in all cases of transverse loading. For reasons of econ- 
omy 'in the erection of structures, iron and steel should be 
used in parts that are to be subjected to purely tensile stress. 

TANGILE 

Tangile [Shorea polysperma (Blanco) Merr.’J is a very wide- 
ly distributed and fairly abundant species. Foxworthy 2 esti- 
mates that it makes up about 7 per cent of the volume of the 
forests of the Islands. Botanical collections of tangile are re- 

4 Philippine Dipterocarpaceae, II, Philip. Joum. Sei. § C 13 (1918) 165, 
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ported from the following provinces and islands : Cagayan, Ca- 
layan, Isabela, Ilocos Norte, Pangasinan, Nueva Ecija, Bulacan, 
Zambales, Bataan, Laguna, Tayabas, Polillo, Camarines, Albay, 
Sorsogon, Marinduque, Samar, Leyte, Cebu, Mindoro, Negros, 
Capfz, Biliran, Basilan, Surigao, Cotabato, Davao. Commercial 
material from other regions indicates that probably the species 
occurs in some places where it has not yet been reported. 

Tangile is a tall, straight tree, reaching a diameter of 1.60 
meters or more and a clear length of 22 meters or more. The 
average diameter of merchantable trees in regions where the 
species is fairly abundant ranges between 75 and 100 centimeters. 

Tangile is soft to moderately hard and light to moderately 
heavy; the sap wood is thin (2 to 5 centimeters), pale grayish 
brown, not quite sharply marked off from the heartwood; the 
heartwood is pale pinkish red to dark reddish brown; the grain is 
distinctly crossed, producing a broad, conspicuous ribbon when 
quarter-sawn; silver grain small, but distinct; texture some- 
what denser than most other lauans and 'taking a glossier surface 
under a sharp plane; seasons well and is easy to work. Not 
durable in contact with ground or when severely exposed to 
weather, but rarely attacked by insects, except by termites. 

Structure .— Pith rays tine, less conspicuous than in most other 
lauans; pores small to fairly large, less numerous than in other 
lauans, evenly scattered ; soft tissue much scantier than in most 
other red lauans ; resin rings frequent, distinct, but very ir- 
regular. 

Tangile is used chiefly for all kinds of interior finish and 
furniture. It is one of the woods that have been exported to 
America under the name of Philippine mahogany and, when 
finished properly, closely resembles true mahogany. 

The logs for the present test were collected, with botanical 
specimens, in the cutting area of the Cadwallader-Gibson Lumber 
Co., at Limay, Bataan Province. 

APITONG 

Apitong (Dipterocarpus grandiftoms Blanco) is a very widely 
distributed and abundant species. There are Several species of 
the same genus, the wood of which is not practically distinguish- 
able and which is sold as apitong. It is therefore not possible 
to give an estimate of the quantity furnished by each species. 
Foxworthy estimates the total amount of apitong (including 

* Philip. Joum. Sci. § C 13 (1918) 164. 
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under this name the product of all the species of Diplorocarpus) 
at 20 per cent of the volume of the commercial forests. Apitong 
(Dipterocarpus grandifiorm) has been reported from the fol- 
lowing provinces and islands: Cagayan, Isabela, I locos Sur, 
Abra, Benguet, Pangasinan, Nueva Scija, Zambales, '.Bataan, 
Bulacan, Bizal, Laguna, Tayabas, Camarin.es, Albay, Mindoro, 
Sibuyan, Capiz, Negros, Samar, Biliran, Palawan, Agusan, 
Misamis. 

Apitong is a tall, straight tree, ranging up to 1.80 meters or 
more in diameter and up to 30 meters in clear length. The 
average diameter of merchantable trees is probably between 60 
and 90 centimeters. 

Apitong is moderately hard to hard, stiff and strong, and mod- 
erately heavy to heavy. The grayish or brownish sapwood is 
from 2 to 8 centimeters thick, not quite sharply marked oh from 
the heartwood; the heart-wood is light ashy red to reddish, brown 
or dark brown; grain generally fairly straight or slightly 
crossed, often forming a very regular diagonal figure on the face 
of a plank; texture rather coarse and rough; strong odor of resin 
when fresh, noticeable even in old dry pieces when worked over ; 
resin exudes from ends of logs and even old pieces when exposed 
to sun ; harder to saw than most of the other, less resinous woods 
of the family, but not otherwise difficult to work. Durability 
not high when in contact with ground or severely exposed to 
weather, but not commonly attacked by boring beetles. 

Structure . — Pith rays generally distinctly of two kinds, fine 
and moderately thick, one to four or five line ones between every 
two thick ones ; pores small to medium,, oval, rarely partitioned, 
numerous, evenly scattered, often with whitish resin deposits; 
resin canals sometimes very few, sometimes very numerous, 
scattered or forming many and conspicuous incomplete rings; 
soft tissue very variable, in rather thin rings or in irregular 
patches about pores, and numerous, scattered, broken, ill-defined 
crosslines between rays ; no growth rings. 

Apitong is probably the most widely used general-construction 
wood in the Islands, being available in large quantities and fit 
for all uses where extreme durability is not absolutely required. 
Besides being used in ship, bridge, wharf, and house construction, 
it is also used for flooring, wagon beds, interior finish, and cheap 
and medium-grade furniture. 

The logs for the present tests were collected, with botanical 
specimens, from the cutting area of the Gadwallader-Gibson 
Lumber Co., at.Limay, Bataan Province, Luzon. 
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GUI JO 

Guijo [Shorea guiso (Blanco) Blume] is a very widely dis- 
tributed and fairly abundant species. Foxworthy * estimates 
that it makes up about 5 per cent of the volume of the forests. 
This figure includes probably the product of one or more unde- 
termined species of Shorea , but undoubtedly the greater bulk of 
it is from the species named above. Botanical collections of 
guijo are reported from the following provinces and islands: 
Cagayan, Isabela. Bontoc, IIocos Norte, IIccos Sur, Abra, Union, 
Nueva Vizcaya, Nueva Ecija, Pangasinan, Tarlac, Zambales, 
Bataan, Pampanga, Bulacan, Rizal, Laguna, Batangas, Tayabas, 
Camarines, Albay, Sorscgon, Marinduque, Ticao, Mindoro, Mas- 
bate, Samar, Leyte, Negros, Capiz, Agusan, Misamis, Davao, 
Cotabato, Zamboanga. 

Guijo is a tall, straight tree ranging up to 1.80 meters or more 
in diameter and up to about 80 meters in clear length. The 
average diameter of merchantable trees will probably run from 
60 to 90 centimeters. 

Guijo is moderately heavy to heavy, moderately hard to hard, 
tough, and difficult to split; the sapwood is thin (2 to 5 centi- 
meters) , light grayish brown, not sharply distinguished from the 
heartwood ; the heartwood is light ashy brown to brown, some- 
times with a distinct reddish tint; grain distinctly crossed; 
texture rather fine, taking a glossier surface, both in longitudi- 
nal and in cross sections, than apitong; has a faint odor of resin; 
seasons slowly and is liable to split and warp if not seasoned 
very carefully; not hard to saw, but on account of the crossed 
grain rather difficult to shape and surface. Not durable when 
in contact with ground or severely exposed to weather, but good 
under cover, being rarely attacked by insects, except termites. 

Structure , — Pith rays fine, not conspicuous; pores rather 
small, scattered; soft tissue less abundant than in apitong, in 
thin, irregular rings about pores and in short, indistinct, tan- 
gential lines; resin rings frequent, narrow, distinct; growth rings 
sometimes faintly indicated in young trees ; all the elements in 
guijo are smaller and more sharply defined than in apitong, so 
that the cross section has generally a cleaner look, so to speak, 
than in the latter. 

Guijo is used for all kinds of general construction work where 
it is not severely exposed or where extreme durability is not 
absolutely required. It is preferred to apitong for practically 


4 Philip. Journ, Sci. § C 13 (1918) 165. 
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all uses, being stronger and tougher; for almost all parts of ve- 
hicles, it is probably the most widely used wood in the Islands. 

The logs for the present test were purchased in the Manila 
market. There is practically no doubt that they were true guijo 
[Shorea guiso (Blanco) Blume], 

LUMBAYAN 

Lumbayan ( TarHetia javanica Blume) has been found only 
in Misamis, Cotabato, Zamboanga, and Basilan. It is estimated 
that it constitutes not over 5 per cent of the total stand in those 
regions where it occurs. Lumbayan is a tall, straight tree, 
reaching 40 to 50 meters in height and 130 centimeters in 
diameter. 

The sapwood of lumbayan is very pale red merging rather 
gradually into the light red to reddish brown heartwood. The 
heartwood is moderately heavy, soft to moderately hard, straight 
or slightly cross-grained, fairly durable, being rarely attacked 
by insects, flexible and tough, rather easy to split, and easy to 
work. In color and texture it resembles the red lauans ex- 
cept that, when quarter-sawn, the silver grain is more con- 
spicuous than in most lauans. 

Structure . — Pith rays moderately thick, distinct, forming a 
small but conspicuous silver grain in radial sections and visible 
as minute vertical lines in tangential sections ; pores few, mod- 
erately large to large, evenly scattered, sometimes with dark 
red, glistening deposits ; soft tissue in smooth thin rings about 
pores; no growth rings. 

Lumbayan is used for flooring, interior finish, furniture, ship 
planking, and ship cabin work. 

The material for the present test was secured from the Bu- 
reau of Supply, having been purchased by that bureau from 
one of the large mills in Zamboanga. 

GISOK (YAKAL) 

The woods known in commerce as yakal are the product of 
hoptera borneens'ls Scheff., and of several species of the genera 
Hopea and Shorea. The material used in the present test was 
commercial yakal from Zamboanga, identified as being prac- 
tically without doubt of the species known as gisok [Shorea ha- 
langemn (Korth.) Dyer]. 

Gisok is a large tree, reaching a height of 35 to 45 meters 
and a diameter of 180 centimeters. It has been reported by 
botanical collectors from the following islands and provinces: 
Nueva Ecija, Pangasinan, Pampanga, Zambales, Tayabas, Ca- 
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marines, Aibay, Samar, Leyte, Samai, Agusan, Zamboanga ; 
but there is reason to believe, from commercial specimens, that 
it is more widely distributed than botanical collections made up 
to date would indicate. The amount of yakal in the Islands is 
estimated by Foxworthy 5 at 3 per cent of the total volume of the 
commercial forests; of this amount, gisok undoubtedly forms 
a very considerable share. 

The sapwood of gisok is about 3 centimeters thick, light yel- 
low when fresh, often staining in seasoning to a light yellowish 
gray; the heartwoocl when fresh is only slightly darker, grad- 
ually turning on exposure to a deep yellowish brown ; it is very 
hard, very heavy, tough, and almost impossible to split in a 
radial direction, being strongly cross-grained. For a hard wood, 
it is not difficult to work, except that the crossed grain makes 
it difficult to plane radial sections. It is very durable, even 
when exposed to the weather or in contact with the ground, 
being destroyed very slowly by fungi and rarely attacked even 
by termites, but is poor in salt water, as teredos riddle it in a 
short time. 

Structure.— Pith rays fine, numerous, distinct, light yellow, 
showing clearly against the background of brownish wood tis- 
sue; pores fairly numerous, scattered singly, rarely in groups 
of two or three, frequently with a tendency to form curved 
or oblique lines; soft tissue in rather thin rings about pores, 
sometimes confluent about groups or lines of pores but never 
forming continuous tangential bands ; wood tissue very dense and 
homogeneous in appearance, occupying a very large proportion 
of the total area of the cross section and taking a glossy cut 
under a sharp tool. 

Gisok (invariably sold and used under the name yakal) is 
used for all kinds of construction where great strength and 
durability are required, except for salt-water piling; for ax, 
peavey, and cant-hook handles, capstan bars, levers of all kinds ; 
railroad ties; paving blocks. 

RELATION OF PROPERTIES TO USES 6 

The most important strength values are: For large beams, 
modulus of rupture, modulus of elasticity, and shear; for long 
columns, modulus of elasticity and crushing strength in compres- 

8 Philip. Joum. Sci. § C 13 (1918) 166. 

8 For a more complete discussion see Bull. U. S, Dept. Agr. 556 (191/) 

6, 7. 
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sion parallel to grain: for flooring* and railroad ties the desir- 
able properties are hardness and compression perpendicular to 
grain. 

TESTING METHOD 

A complete description of the testing method employed is 
given by the United States Forest Serviced A brief description 
of the different tests will aid the reader in attaching t he proper 
significance to the results presented. The testing machines were 
calibrated before starting the tests. The formulas used in cal- 
culating the different results contained in the tables will be found 
in the appendix. 

BENDING TESTS 

STRINGERS AND HEAVY JOISTS 

Fig, 1 shows the apparatus used for bending tests on large 
beams. The testing machine is provided with an extension 
weighing platform. The beam is placed on two knife-edge sup- 
ports, AA, which rest on this platform. The load is applied at 



K5. 1. Apparatus used far bonding tests on, large booms. 


two points, BB, one-third as far apart as the distance between the 
knife-edge supports. As the head of the screw press, C, moves 
down, the straining beam, D, bears with increasing force on 
the specimen under test. As the load increases the beam deflects. 
A fine wire, EE, kept taut by a weight, is strung between two 
small nails driven midway between the top and bottom faces of 
the beam vertically above the knife-edge supports. This wire 
crosses the face of a scale, F, fastened to the beam midway be- 

1 1nstructions to Engineers of Timber Tests, Circular (revised) U S 
Forest Service 38 (1909). 
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tween the supports. As the beam deflects, the scale moves down, 
while the wire does not change its original position. The dis- 
tance the scale moves relative to the wire indicates the amount 
of deflection or bending'. This method gives deflection to 0.01 
inch, which is sufficiently accurate for tests on structural sizes. 
The load deformation readings are recorded as indicated in flgs. 
2 and 3, and the load at elastic limit is determined by drawing 
a straight line through the greatest possible number of points, 
the point at which the curve departs from the straight line 
being taken as the load at elastic limit. This method of locating 
the elastic limit is clearly indicated in the figures. 

Deflection in inches. 



Fig. 2. Bending ; 7.88 inches by 11.85 inches ; 15-foot span ; third-point loading: ; apitong. 




Fig. 3. Jk»nU>ntf; 6.70 inchuR by 112.21 inchtra; UJ-fooL npun ; third-point Icwulitu?; Borneo 

eamphorwootl. 

SMALL CLEAK BEAMS 

In tests on small dear beams the load is applied at the center 
of the span, and a special defiectometer is used for measuring 
deflection. A small beam under test is shown in fig. 4. 

COMPRESSION PARALLEL TO GRAIN 

Fig. 5 shows the method of making tests in compression par- 
allel to grain. The ends of the specimen are carefully squared, 
and it is then placed, with the grain vertical to the base of the 
machine, upon a flat block having a spherical bearing, which 





Fig. 5. Apparatus used in making tests of compression parallel to grain. 

rests upon the weighing table of the machine. In tests 
where the modulus of elasticity is desired, two yokes, 6 inches 
apart, are placed on the specimen. The load is applied by mov- 
ing the crosshead down very slowly. The decrease in length 
between the yokes is measured by means of a deflectometer which 
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Compression in inches. 

cot coe coo 



Fig. 6, Compression parallel to grain; stress area, 2 inches by 2 inches; height, 8 incites; 

apitong. 

is clearly shown in the illustration. The readings given by the 
defiectoxneter are used in plotting the stress-strain diagram. 
Fig. 6 shows a typical diagram for tests in compression par- 
allel to grain. The load at elastic limit is located in the same 
manner as that described for the tests of beams. 

COMPRESSION PERPENDICULAR TO GRAIN 

Fig. 7 shows the method of making tests in compression per- 
pendicular to grain. In these tests the specimen is so placed 
that the grain is horizontal or parallel to the base of the machine. 
A steel plate, 2 inches wide, is adjusted on top of the specimen. 
The moving crosshead of the machine descends upon this plate, 
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Fig. 7. Apparatus used in making tests in compression perpendicular to grain. 


and the amount of deformation produced by a given load is in- 
dicated by the defleetometer. Fig. 8 shows a typical load defor- 
mation diagram for tests in compression perpendicular to grain. 
This diagram also shows the method of correcting deflections for 
.loads below the load at elastic limit when the straight-line portion 
of the curve does not pass through the origin. The corrected 
deflections are used in calculating the modulus of elasticity. 

SHEARING TESTS 

The method of making shearing tests used is indicated in fig. 
9. The block to the left shows the test specimen prepared with 
a projecting tongue which is to be sheared off parallel to the 
grain. The body of the block is held firmly in the shearing 
tool by means of set screws, the movable plunger bearing on 
the projecting tongue. When the specimen is in place the shear- 
ing tool is placed in the testing machine and the load is applied 
to the specimen by means of the plunger. The maximum load 
is the quantity desired in this test. 



Load in 100-pound unite. 
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Compression in inches. 


OJ 0.2 03 



HARDNESS 

Hardness is tested by measuring the load required to embed 
a 0.444-inch ball to one-half its diameter in the wood as shown 
in fig. 10. 

The hardness test is applied to end and side surfaces of the 
timber. End hardness is usually greater than side hardness* 
The quality is important in woods to be used for paving blocks, 
railroad ties, furniture, flooring, etc. 
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Fig. 9. Apparatus used in making shearing tests. 


MOISTURE CONTENT 

Tiemann 8 says : 

Water exists in green wood in two forms: As liquid water contained 
in the cavities of the cells or pores, and as “imbibed” or hygroscopic water 
intimately absorbed in the substance of which the wood is composed. The 
removal of the free water from the holes or pores will evidently have no 
effect upon the physical properties or shrinkage of the wood, but as soon 
as any of the “imbibed” moisture is removed from the cell walls shrinkage 
begins to take place and other changes occur. The strength also begins to 
increase at this time. The point where the cell walls, or wood substance, 
become saturated is called the “fiber saturation point,” * * * The 
fiber saturation point lies between moisture condition of 25 and 80 per 
cent, of the dry weight of the wood, depending on the species. * * * 

Air-dried wood will rarely dry below 12 to 14 per cent. 

Moisture content is the weight of water contained in the wood, 
expressed in per cent of the oven-dry weight of the wood. It is 
determined by weighing a small section of the test specimen 
and then drying it at 100° C. in an electric furnace until its 
weight becomes constant; the loss of weight is then divided by 


Mourn. Franklin Inst. 188 (1919) 27-50. 
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the dry weight, to give the proportion of moisture, and this is 
usually expressed in per cent of the dry weight. 

SPECIFIC GRAVITY 

Specific gravity is the weight of any given substance divided 
by the weight of an equal volume of pure water at its greatest 
density. 

VARIABILITY IN THE STRENGTH OF TIMBER 

The mechanical properties of the woods tested were found to 
vary greatly, not only of the specimens from different trees of 
the same species, but also of those cut from different portions 



is, 5 Valencia: Commercial Philippine Timbers 501 

of the same tree. This is largely due to the defects they con- 
tained, and to the fact that they are not so homogeneous as are 
manufactured materials such as steel and other metals. The 
mechanical properties of a certain timber of a given variety can, 
therefore, be predicated upon the results obtained in tests of 
timber of that variety in a most general way only, until detailed 
information is obtained concerning the many factors governing 
the mechanical properties of both test timber and commercial 
timber. 


Per cent of average modulus of rapture. 

65 70 75 80 $5 90 95 WO !05 HQ it 5 t2Q 125 150 t55 



Fig. 11. Variability in modulus of rupture; tangile, structural sizes, 16 tests; average 
modulus of rupture, 7,640 pounds per square inch. 


Per cent of average modulus of rupture. 



Fig. 12. Variability in modulus of rupture; apitong, structural sizes; IS tests; 
average modulus of rupture, 6,820 pounds per square inch. 


Figs. 11, 12, 13, and 14, inclusive, show how the individual 
results of the modulus of rupture vary from the average. The 
cross-hatched areas between the adjacent vertical lines repre- 
sent graphically the percentage of the total number of tests that 
fell within the limits indicated on the scale at the bottom, which 
gives the strength of the pieces in percentages of the average 
strength. The percentage of the number of pieces is expressed 
by the figures at the left. For example; by referring to fig. 11, 
it will be seen that 18 per cent of the tests fell between 110 and 


177655 2 





Fig. 14. Variability in modulus of rupture; apitong, small specimens; 78 testa; 
average modulus of rupture, 10,080 pounds per square inch. 
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115 per cent of the average; in the case of apitong (fig. 12), 
22 per cent of the tests fell between 110 and 115 per cent of the 
average. 

Had the tests been more numerous there would not he gaps 
between the cross-hatched areas in figs. 11, 12, and 14, and the 
diagrams would be more symmetrical with respect to the median 
line or the line showing average modulus of rupture. The dia- 
grams would be very short at the ends and highest at the middle, 
somewhat like fig. 13. Small specimens are less variable in 
strength than the structural sizes. The reason for this is that 
the small specimens are free from defects. 



Figs. 15, 16, and 17 show the relation between dry weight and 
the modulus of rupture obtained from tests on small clear beams 
free from defects. Figs. 18 and 19 show the relation between 
dry weight and modulus of rupture, based on results obtained 
from tests on large beams. In general it will be observed that 
the dry weight has a distinct tendency to increase as the modulus 
of rupture increases. Where a heavy timber of structural size 
had a low modulus of rupture, it will generally be found, by 
referring to the tables of results in the appendix, that the timber 
had serious defects on or near the tension face which in all 
probability greatly weakened it. The strength of specimens hav- 
ing the same dry weight sometimes varies considerably. This 
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Fig. 16. Apitong No, 4; small specimens. 


Reference number. 



Fiq. 17. Tnngile No. 1 ; small specimens. 


is due probably to irregularity in grain and to the great differ- 
ence in moisture of some of the specimens at the time of the 
tests. Other things being equal, the strength of wood varies 
directly with its dry weight. 





Fig. 19. Tang-jle No. 1 ; structural sizes. 


The tests undertaken in the Bureau of Science were not suf- 
ficiently numerous or typical of the trees growing in different 
localities to establish very representative data concerning the 
mechanical properties of each particular species. However, the 
data presented give a general idea of the mechanical properties 
of the timbers tested. 
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STRENGTH AS AFFECTED BY MOISTURE CONTENT 

A comparison of the results of tests on air-seasoned material 
with those on green material shows that, in general, all of the 
mechanical properties are improved by seasoning / 1 Increase in 
strength is especially marked on small pieces free from defects. 
Increase in strength of wood liber due to drying is, in the case 
of large timbers, largely offset by a weakening of the timber due 
to the formation of checks . 10 Hatt 11 says that if the moisture 
content of a seasoned timber is. increased it loses strength 
rapidly and if thoroughly soaked with water it will become 
slightly weaker than when green. On this account it is not 
safe in practice to depend upon an increase in strength of timbers 
due to seasoning. When, however, large beams are seasoned 
with ordinary care, it is safe to assume that they will not at 
any time be weaker than they were when green. 

The time factor in timber tests . 12 — Variations in the rate of 
application of load have a very pronounced effect upon strength 
and stiffness, as was shown by a specimen under test. ‘If a tim- 
ber compression block or beam is loaded rapidly, it will appear 
to have a higher elastic limit and ultimate strength, and will 
also appear to be stiffer, than when loaded less rapidly. Mills 13 
says that this behavior is due to the fact that the deformation 
lags far behind the load, and if a load is permitted to remain 
upon a specimen for a perceptible interval of time the defor- 
mation increases, the amount of increase becoming greater for 
heavier loads. Actual failure appears to be consequent upon 
the attainment of a certain limiting amount of deformation or 
strain, rather than a limiting load or stress. This condition of 
affairs makes it necessary to standardize tests by adopting cer- 
tain speeds of loading for each class of specimens or, rather, 

“Tests of Structural Timbers, Bull, U. S. Forest Service 108 (1912). 

10 Materials of Engineering Construction, Trans, International Engineer- 
ing Congress 5 (1915). 

11 Marks, L. S., Mechanical Engineer's Handbook. McGraw Hill Book 
Co. (1916). 

12 The first mechanical tests, of Philippine woods published were made 
by the Bureau of Forestry of the Philippines, Those tests were made on 
small specimens only, and the testing machine was operated at the fol- 
lowing speeds: For cross-bending, 0.3 inch per minute; for compression along 
the grain, 0.06 inch per minute. See Bull. Philip, Bur. Forestry 4 (1906). 

13 Mills, A. P., Materials of Construction. New York, John Wiley & 
Sons Inc. (1915) 647. 
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so to proportion the speed of the moving head of the testing 
machine to the dimensions of the specimen that the resultant 
fiber strain will be a certain specified amount. The usual prac- 
tice is to adhere to the standards established b y the Forest Serv- 
ice for the use of engineers of timber tests. These standards 
are as follows: 14 


Character of test. 

Specimen. 

Rate of 
liber strain 
per minute. 



Inches. 

0. 0007 

Do 

Small test specimen 

0. 0016 

Compression parallel to grain 

Timber of structural size 

0. 0015 

Do 

Small test specimen 

0. 0030 

Compression perpendicular to grain 

i Timber of structural size 

0. 0070 

Do 

Small Kpfii'.impn 

0.0150 

0.0150 

Shearing parallel to grain 

dn . . 


1 


When constant loads, amounting to a large fraction of the 
ultimate strength of timber, are sustained for very long periods, 
the deformation may continue to increase until rupture occurs, 
even though the stress encountered is far below the ultimate 
strength of the timber as originally determined. 

Johnson 1!i says that the strength of timber under any kind 
of permanent load is only about one-half its strength as found 
by actual, short-time tests. 

Factors of safety . — The factors of safety used in the design 
of timber structures in the United States, as given by different 
authorities, are as follows: Merriman 10 gives 8 for steady stress, 
10 for varying stress, and 15 for shocks ; Kankine 17 gives 4 to 
5 for dead load and 5 to 10 for live load; the Cambria Steel 
Co. Handbook gives 10 for tension, 6 for extreme fiber stress 
in bending, 5 for compression along the grain, and 4 for com- 
pression across the grain and for shear; and the (1909) Com- 
mittee on Wooden Bridges and Trestles of the American 
Railway Engineering Association used the following factors of 

14 Instructions to Engineers of Timber Tests, Circular (revised) U. S. 
Forest Sendee 38 (1909). 

15 Johnson, J. B., Materials of Construction. New York, John Wiley and 
Son (1912). 

1C Merrimaris Mechanics of Materials, 468. 

lT Rankine’s Handbook of Civil Engineering. 
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safety; namely, 5 for extreme fiber stress in bending, 4 for 
shear along the grain, 3 for compression along the grain, and 
2 for compression across the grain. For steady loads these 
factors become 3£, 2|, 2, and 1J, respectively. The variability 
of the factors given by different authorities indicates that the 
factor of safety for timber is largely a matter of guesswork on 
account of lack of confidence in the reliability of values of 
strength upon which designing is based. An exhaustive series 
of tests on the mechanical properties of Philippine timbers will 
some day give very reliable data upon which to base the 
design of timber structures. The United States Forest Service 13 
seems to have solved this problem for timbers grown in the 
United States and recommends the following factors of safety : 
5 for modulus of rupture, 8 for compression parallel to grain, 
1.5 for compression perpendicular to grain, 8 for shearing, and 
5 for tension perpendicular to grain. 

In applying factors of safety to strength values for timbers 
it is important to know the moisture of the wood tested, and 
whether the tests were made only on small, thoroughly seasoned 
specimens free from defects or on timber of structural sizes. 
This information is essential, because the results of the tests 
show that the stresses developed in large timbers were less 
than the stresses developed in small specimens. The ratio for 
modulus of rupture varies from 60 to 90 per cent. This differ- 
ence in values was due to the facts ' that the small specimens 
were free from defects and that they contained less moisture. 

In conclusion I will say that the character and location of 
defects in timber have much to do with its strength. Checks 
in beams weaken their resistance to horizontal shear, especially 
if the defects are found near the neutral plane. The tests have 
shown that knots occurring in the central lower part of a beam 
weaken the timber much more than similar defects found in 
another part. 

APPENDIX 

FORMULAE 19 USED IN COMPUTATIONS 
LEGEND 

A = Area of cross section, square inches, 

B = Area under plate, square inches. 

OS = Crushing strength, pounds per square inch. 

15 Bull. U. S. Forest Service 556 (1912). 

^Instructions to Engineers of Timber Tests, Circular (revised) U; S. 
Forest Service 38 (1909). 
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3S = Modulus of elasticity, pounds per square inch. 

EL= Fiber stress at elastic limit, pounds per square inch. 

J — Greatest calculated longitudinal shear, pounds per square inch. 

K — 27.7 where weight is in pounds, and 0.061 where weight is in 
grams. 

M'R= Modulus of rupture, pounds per square inch. 

P = Maximum load, pounds. 

P' = Load at elastic limit, pounds. 

S = Dry specific gravity. 

W = Weight of specimen, pounds. 

A — Total deflection or compression at elastic limit, inches, 
b = Width, inches. 

d = Distance between centers of collars, inches, 
h = Height, inches. 

1 = Span, inches (compression, 1— length). 

BENDING 


Load applied 
at center. 

Uniformly distri- 
buted load. 

Load applied at 
third points. 

T 0.75XP 
bxh 

T 0.75XP 
• J_ bxh"* 

T bxh 
e> — 0.75XP* 

1.5XPX1. 

MH_ bXh s " 

MR— 

AU ' ,_ bxh ' 

lx (P +0.75 W) 
MR= bxh - 

FT 1.6 P'l 

EL= bW 

FT 0.75XPX) 
EL =- b^h 1 

FT 1X(P'+0.75W) 
iL= bxh 1 • 

P F'Xl* 

4Xbxh“XA 

F P'Xl :i 

‘ Ji_ 6.4XbXh : ’XA 

’ E== 4.7Tx¥ 5 X A* 


COMPRESSION PARALLEL TO GRAIN 


CS- 


P 

A* 



E— 


P'Xd 

AXA 


COMPRESSION PERPENDICULAR TO GRAIN 


SHEARING PARALLEL TO GRAIN 

Shear=™~. 

A 

SPECIFIC GRAVITY 

Wet weight X K 

(1 A per cent ) x volume in cubic inches 
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In large beams the weight should be taken into account in 
calculating the fiber stress. Three-fourths of the weight is 
added to the load for this reason. 

GLOSSARY 80 

Elastic limit . — The elastic limit is that point where the 
distortion ceases to be in proportion to the load. A timber 
stressed beyond the elastic limit will not resume its original 
form immediately upon the removal of the load. 

Elasticity. — Elasticity is the property of changing form with 
the application of force and recovering at once upon release 
from the force. In any elastic material the amount of com- 
pression or deformation is proportional to the force applied. 

Fiber stress at elastic limit — Fiber stress at elastic limit is 
the stress obtained in a timber by loading it to its elastic limit. 
It is the greatest stress the timber will take under a given 
loading and immediately return to its former position. 

Mechanical properties . — Mechanical properties are the prop- 
erties of wood which enable it to resist deformations, loads, 
shocks, or forces. Thus the ability to resist shearing forces is 
a mechanical property of timber. 

Modulus of elasticity. — Modulus of elasticity is the ratio of 
stress per unit area to corresponding strain per unit length, the 
distortion or strain being within the elastic limit. It is the 
measure of the stiffness or rigidity of a substance. 

Modulus of rupture. — Modulus of rupture is the computed 
fiber stress in the outermost fibers of a beam at the maximum 
load and is a measure of the ability of a beam to support a 
slowly applied load for a very short time. The formula by 
which modulus of rupture is computed is the same as that for 
fiber stress at elastic limit, the maximum load being substituted 
for the elastic limit load. It is a definite quantity, and the 
personal factor does not enter to any great extent into obtain- 
ing it. It is consequently not so subject to error as the fiber 
stress at elastic limit, and for that reason is used more than 
any other value to represent the strength of wood. Modulus 
of rupture should always be considered in calculating the 
strength of beams to be used as stringers, floor joists, etc. 

20 Mechanical Properties of Woods Grown in the United States, Bull. 
CL S. Dept. Agr. 556 (1917) 20-22. 
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Shear , — Shear is the name of the stress which tends to keep 
two adjoining planes or surfaces of a body from sliding, 
one on the other, under the influence of two equal and parallel 
forces acting in opposite directions. A force which produces 
shear in a material is called a shearing force. 

Strain . — The deformation or distortion produced by a stress 
or force is known as strain. 

Stress . — Stress is the force or set of forces applied to a body, 
and which tend to produce a strain. Fiber stress is the distrib- 
uted force tending to compress, tear apart, or change the 
relative position of the wood fibers. 



Table 1, — Data on individual bending tests of Bataan tangile No. 

[S, horizontal shear failure ; C, compression failure ; T, tension failure.] 
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Table 2. — Data on individual bending tests of Bataan tang He 
[C ( compression failure ; T, tension failure.] 
STRUCTURAL SIZES. 
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Table 3. — Data an individual bending tests of Bataan tangile No. 
[S, horizontal shear failure; T, tension failure.] 

COMMERCIAL SIZES. 
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Table 4. — Data on individual bending tests of Bataan tangile No. 

£C, compression failure; T, tension failure.] 

COMMERCIAL SIZES. 


is, 5 Valencia Commercial Philippine Timbers 


Causes of first 
failure. 

I 

Not apparent. 
Knot at the cen- 
ter of upper 

face. 

Not apparent. 
Irregular grain 
caused by 

knot. 

Manner 

of 

failure. 

n H B U 

U O OH 

"u 

a 

V 

P 

Knots and checks. 

do 

None 

Checks and knots. 

Greatest 
calculat- 
ed longi- 
tudinal 
shear. 

§» . e© o H 

S Sh <Sj cq 

4 % 

e- 

a I 

! 

i 

Modulus 

of 

elasticity. 

1,000 lbs. 
per sq. in. 
1,770 
1,464 

1,794 

1,733 

069 ‘I 

Fiber 
stress at 
elastic 
limit. 

Lbs. per 
sq. in, 
2,770 
2,107 

3,308 

2,573 

2,689 

Modulus 
of rup- 
ture. 

S- . ® O CD N 

s ia oj *-< t- 

3,-2 CO ©J HO N 

j* . is to 

6. 714 

Weight 

(green). 

J. . w ®j co oo 

■a GO CO CO so 

a s 

§ 

Moisture. 

Per cent. 

27.1 

27.6 

24.0 

20.9 

24.9 

Span, 

8 » § § 

00 

Size. 

si 8 4 4 i 

c * ^ *•' p i 

•**>,>> i* >» j 

ja -Q o .a J 

o o ifi ia i 

ZO o o> o> » 

^ CO W j 

Reference No. 

19 - 

23 

24-— - 

29 - 

Average 
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Table 4. — Data on individual bending tests of Bataan tangile No, U — Continued. 

SMALL SPECIMENS. 
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Table 5. — Data on individual bending tests of Bataan apitong No. 

[Sj horizontal shear failure ; T, tension failure,] 
COMMERCIAL SIZES. 
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Average 28 j 2G.G { 53 j 11,228 j 



Table 6. — Data on individual bending tests of Bataan apitong 

[S, horizontal shear failure; C, compression failure; T, tension failure.] 
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Table 7 . — Data on individual bending tests of Bataan apitong No. 

[C, compression failure; T, tension failm-e.] 

COMMERCIAL SIZES, 
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Table 8. — Data, on individual bending tests of Bataan, cipitong No. 

[C. compression failure ; T, tension failure.] 

COMMERCIAL SIZES. 
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TABLE 9.— -Data on individual bending tests of Bataan apitong No. 

[T, tension failure.] 

COMMERCIAL SIZES. 
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Causes of first 
failure. 

Checks and knots. 1 

Do. 

Do. 

Manner 

of 

failure. 

Eh E-* H 

Defects. 

Checks and knotB. 
do 

Greatest 
calcu- 
lated lon- 
gitudinal 
shear. 

Lbs. per 
sq. in. 
375 

3GG 

290 

CO 

3 

Modulus 

of 

elasticity. 

1,000 lbs . 
p ersq. in. 
1,410 
2,151 
1,625 

00 

gi 

Fiber 
stress at 
elastic 
limit. 

Lbs. per 
sq. in. 

3, 259 
4, 480 
2,725 

§ 

CO 

Modulus 

of 

rupture. 

w . CO cx> eo 

3 S§ 3 

J . uS at cd 

OS 

s 

Weight 

(green). 

8 S “ 

!§« 

g 

lO 

3 

Moisture. 

"g C- <N 00 

5- 

£ 

Span. 

.ssa 

01 

3 

Size. 

s $ £ i 

>.>>>, ! 

Xi 43 .O ; 

S8S : 

"rf C* > 

'Reference No. 

1 » 1 

1 1 1 
* 1 » 

i S £ 

Average 
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None 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

h io o a a 
r-lT^T—IQt- 
eo CO 03 M M 

371 

340 

289 

333 

325 

343 

284 

312 

351 

304 

326 

285 

321 

334 

319 

1, 713 
1, 791 
1,628 

1.712 
1,351 

1.713 
1,507 
1, 596 
1,751 
1.59S 
1,672 
1, 496 
1,452 
1,710 
2,257 
1,539 
1,307 
1.502 

2,280 

1,659 

6,245 
5,759 
5,235 
3, 146 
4,188 
4, 197 
5, 769 
3,666 
4,200 
3, 669 
5,248 
3, 666 
3,668 
4 , 188 
4,723 

4.712 

2.093 

4.713 

2.094 

4, 146 

8,708 
9,660 
8,848 
8, 652 
7,812 
10,388 
9,520 
8,092 
9,324 
9,100 
9,604 
7,952 
8,736 
9,828 
8,512 
9,100 
7,980 
8,988 
9,322 

8, 945 

58 

53 

58 

56 

54 

53 

55 

64 

64 

59 

53 

54 

67 

68 

63 

66 

67 

66 

65 


31.1 

23.6 

38.9 

18.7 

27.6 

25.3 

26. 6 

27.5 

34.2 

35.1 

28.8 

26.9 

37.3 

31.8 

25.8 

30.4 

39.9 

26.3 

28.2 

29.9 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

« 

2 by 2 

2 by 2 

2 by 2 

2 by 2 

2hv 2 

2 by 2 

2 by 2 

2 by 2 

2 by 2 

2 by 2-_ 

2 by 2 

2 by 2 

2 by 2 

2 by 2 

Cthvf! 

2 by 2 

2 by 2 

2 by 2 — 

2 by 2 

34-o — 

34— i 

84-b 

34- e - 

35-a 

35-A 

35-1 

35-H 

35- G 

36- B.._ 

36-C-— - 

36-D 

36-F 

nfi-Tn 

37- C 

37-e 

37-d. 

37-f 

Average 




TABLE 10 - — Data on individual bending tests of Bataan apitong No . 
[T, tension failure.] 

COMMERCIAL SIZES. 


526 





Table 11 . — Data on individual bending tests of apitong (from market). 

[S, horizontal shear failure; C, compression failure; T, tension failure.] 
COMMERCIAL SIZES. 
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Causes of first 
failure. 

Not apparent 
Checks 

Do. 

Do. 

SMALL SPECIMENS. 

Not apparent. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Manner 

of 

failure. 

O Q O tfj 


Defects. 

None 

Knots and checks. 

do 

Checks — 

None 

do . 

do 

do 

do 

do . 

do 

do 

do 

do 

do 

do 

do 

I 

Calcu- 

lated 

longitu- 

dinal 

shear. 

Lbs. pei' 
Sfj. in. 
587 

608 

370 

560 

§ 

397 

’ 426 

425 

405 

379 

405 

399 

448 

299 

284 

306 

380 

354 

£ 

00 

Modulus 

of 

elasticity. 

(o’ $2 O Cl © o 
NO?® 

§ « ** rS rl 

1.889 

1,957 
2,071 
2, 023 
1,824 
1,714 
1,714 
1,711 
2, 109 

1, 714 

1,368 

1,470 

2,282 

1,960 

1,839 

Fiber 
stress at 
elastic 
limit. 

® a ra § O 

S.,£ O CO CO OJ 

,♦ . *£ eo us 

-o & 

^ 50 

4,400 

7,340 
6,816 
6,814 
8,380 
6,297 
5.700 
6,288 
4, 198 
3,149 

6,238 
4,725 
5, 240 
5,250 

g 

00 

US 

Modulus 

of 

rupture. 

Lbs. per 

SQ. III. 

9,600 

9,300 

6,070 

6,500 

O 

00 

t-T 

11,116 
11,928 
11, 900 
11,340 
10,610 
11,340 
11,172 
12, 544 
8,372 

7,952 

8,568 

10,620 

9,900 

s 

L- 

cn 

s 

rH 

Weight 

(green). 

Lbs. per 
cn. ft. 

43 

50 

55 

62 

8 


Moisture. 

S © Ci co eo 
§ «5 B ffl N 

£ 

L'S* 

18.2 

17.9 

17.6 

17.5 

17.4 

23.5 

31.1 

27.4 

24.7 

30.0 

18.1 

16.82 

15.4 

Span. 

o 

s ^ ^ rH 1-1 


OOOQCQCOaJCCOOCOOOGOCOOQOO 

nnnnnnnnnnnnn 

i» 

L._ 

Size. 

in. 

4.00 by 11.75— 
3.80 by 12.55— 
3.72 by 11.70— 
4.00 by 14.00— 

2 by 2 

2 by 2 

2 by 2— 

2 by 2 

2 by 2 

2 by 2 

2 by 2 

2 by 2 

2 by 2 

2 by 2 

2 by 2 

2 by 2 

2 by 2 

Reference No. 

7 - 

8 

9 

15 

Average 

7 ' a -~ 

7-b 

7-c 

7-e 

7- f 

8- D 

8-E 

8- F 

9- a — — - 

9-e 

9-d 

. IE-1 

1 15-2— 

Average 




Table 12 .*— ‘Data on individual bending tests of guijo ( from market ) . 

[G, compression failure ; T, tension failure.] 





SMALL SPECIMENS. 
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« 

<y 

u 

a 

a ... . . 

aoooooeccocoooooaoo 

o 

£ 


None 

do 

do 

do 

do 

do 

-_do 

d0 

do — 

do 

! ' 

482 i do _ 

do 

do 

- ...do 

do 

487 

47G 

480 

491 

473 

401 

397 

435 

403 

428 

472 

460 

467 

510 

468 

439 

465 

461 

457 

2,192 

2. 285 

2. 286 
2,285 
2, 2S4 

1,828 
1, 844 
1, 778 
1,870 
1.99S 
2,056 
2,445 
2.340 

2,285 
2,874 
2,179 
2, 191 
2,093 

2, 102 

CS3 

8,391 

8,395 

8,400 

6,296 

6. 294 

8.394 
7,340 
7, 350 

6.295 
7,340 
7,870 
7,861 
7,345 
8,920 
9,450 
7,338 
8, 386 
5,763 

8.395 

<£> 

13,636 
13, 32S 
13,440 
13,748 
13,244 
11,228 
11, 116 
12,180 
11,284 
11, 928 
13,216 
13,496 
32,880 
13,076 
14,280 
13, 104 
12,292 
13, 020 
12, 908 

12.810 

55 

57 

56 

54 

55 

57 

63 

59 

60 

61 

63 

52 

53 

56 

49 

49 

49 

42 

in 

42.2 

48.8 

45.8 

45.2 

46.7 

46.6 

35.5 

61.7 

53.9 

51.5 

27.8 

26.6 
30.5 

30.5 

17.8 

25.0 

22.8 

27.4 

21.7 

QO 

to 

CO 

00 

CM 

28 

28 

28 

28 

28 

23 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

2 by 2 

2 by 2 

2 by 2 

2 by 2... ___ 

2 by 2 

2 by 2 

2 by 2 

2 by 2. 

2 by 2 

2 by 2 

2 bv 2 

2 bv 2 

2 by 2 

2 by 2 

2 hv 2 

2 by 2 

2 by 2-„ 

2 by 2 

2 by 2 

2-A - 

2-B 

2-C - 

2-D 

2- E 

3- A 

3-B 

s-c - 

3-D 

3-E 

! 5-B 

B-C 

5-f 

5 

6-a 

6-b 

6-c - 

6-A 

Average 




Table 13 . — Data on individual bending tests of lumbayan (from market ) . 

[C, compression failure ; T, tension failure.] 

COMMERCIAL SIZES. 



Average 



[C, compression failure; T, tension failure.] 
COMMERCIAL SIZES. 
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Table 15. — Average results of bending tests of timber of strucitm 
and small specimens. 





Spo 



* 






gravity 

oven 

Modu- 
lus <d" 
elrifitic 

Mode- 

Kilier 

M < id ii - 

{ ! rent- 
es t. ml- 

Species. 

TestH. 

Mois- 

ture. 

dry, 

I>as-ud 

lus uf 
nip- 

’ "al" 
(duHl.ic 
limit . 

lus ui* 
elast ic- 

eulatni 

lunjvi- 




on vol- 
ume 
when 
green. 

cnee. 

lure. 

it.y. 

tad ii ml 
shear. 




Per 


Lint, per 

Um. per 

Li n:. per 

f, ODD 

/.let. per 



cent. 


eu. in. 

:«/. n/. 

til], ill. 

lint, per 

:ut. in ' 

Tangile No. 1: 







w/. in. 


Structural sizes 

5 

31.9 

0.53 

!. 1.3 

iS, 570 

•!, 910 

2,0J0 

5(10 

Small specimens-— 

23 

23.7 

0.52 

1.05 

10, 84<> 

n, 190 

1.910 

8, 90 

Tangile No. 2: 









Structural sizes 

g 

33.3 

0. 49 

0. 07 

7, 70i> 

.1,000 

1.860 

320 

Small specimens--- 

22 

26.3 

0.46 

».3i 

9,700 

■1, 020 

1, 680 

240 

Tangile No. 3: 









Structural sizes 

2 

29.8 

0. 48 

1.30 

(», 820 

4, 080 

1,680 

, 390 

Small specimens-— 

10 

22.75 

0.46 

1.01 

8,940 

4.810 

1.570 

320 

Tangile No. 4: 









Structural sizes 

4 

24.9 

0.46 

0.45 

0,710 

2,690 

1,690 

240 

Small specimens--- 

15 

18.8 

0.47 

1.08 

9, 850 

5,030 

1,000 

350 

Tangle average: 









Structural sizes — 


29.9 

0.49 

0.90 

7, 64.0 

3,940 

1, 780 

300 

Small specimens-— 


29. 9 

0.48 

0.99 

10,000 

4,910 

1,690 

r;r.o 

Apitong No. 1: 









Structural sizes 

2 

45.4 

0. 64 

0.86 

6,640 

4,090 

2, 420 

530 

Small specimens— 

D 

26.1 

0.04 

0.48 

11,230 

4,100 

2,840 

400 

Apitong No. 2: 









Structural sizes — 

4 

53.3 

0.58 

0.51 

0,690 

3,290 

2.030 

:wo 

Small specimens..— 

11 

22. 1 

0.64 

1.17 

10,910 

6,180 

2. 040 

390 

Apitong No, 3: 









Structural sizes.— 

4 

38.7 

0.G8 

0. 83 

7.850 

4.260 

2,040 

401) 

Small specimens— 
Apitong No, 4: 

17 

28.5 

0.68 

0.63 

10.330 

4,510 

2,090 

370 

Structural sizes 

4 

36,9 

0.64 

0.63 

6, 120 

3,530* 

.1,960 

240 

Small specimens— 

19 

24.9 

0.65 

1.06 

9,980 

5.850 

1. 803 

350 

Apitong No. 6: 
Stimc't'urfl.l siz<^s 

3 

19 

41.9 

0. 69 

0. 56 

7,210 

8 490 

J 780 

S4C) 

Small specimens— 
Apitong No, 6: 

29.9 

0.68 

0.71 

8,960 

4, 160 

1,600 

320 


Structural sizes— 

1 

40.6 

0.60 

0.69 

5,220 

8, 120 

1.290 

290 

Small specimens— 
Apitong average: 

3 

21.7 

0.69 

0. 28 

10.190 

3,600 

1,870 

*00 

Structural sizes 


42.8 

0.G5 

0.68 

6,820 
10, 080 

3,630 

4,550 

1,900 

1,970 

860 

870 

Small specimens 


25.5 

0.66 

0,72 

Apitong (from market): 


Structural sizes 

4 

48.7 

3.66 

1.19 

7,870 

4,400 

1,890 

540 

Small specimens— 
Guijo (from market): 

13 

21.1 

0. 66 

1.14 

9.790 

5.800 

1,840 

880 

Structural sizes— 

4 

63.3 

0.66 

3. 18 

11,660 

8,020 

2,360 

730 

Small specimens — 

19 

37.1 

0.64 

1.66 

12,810 

7,680 

2,140 

460 


I sizes 


Iwif i<» 
of t.lu> 
modii- 
lun of 

IMifi- 

Jure of 
sU nie- 
lli nil 
sizes 
m ui 
small 
spuci- 
mens. 


Per 

cent. 


79 


80 


76 


08 


76 


r>y 


tu 


76 


61 


00 


51 


62 


80 


91 



is, 5 Valencia: Commercial Philippine Timbers 583 

Table 15 . — ■ Average results of bending tests of Umber of structural sizes 
and small specimens — Continued. 


Species. 

Tests. 

Mois- 

ture. 

Spe- 
cific 
gravity 
oven 
dry, 
based 
on vol- 
ume 
when 
green. 

Modu- 
lus of 
elastic 
resili- 
ence. 

Modu- 
lus of 
rup- 
ture. 

Fiber 

stress 

at 

elastic 

limit. 

Modu- 
lus of 
elastic- 
ity. 

Great- 
est cal- 
culated 
longi- 
tudinal 
shear. 

Ratio 
of the 
modu- 
lus of 
rup- 
ture of 
struc- 
tural 
sizes 
and 
small 
speci- 
mens. 

Lumbayan (from mar- 
ket) : 

Structural sizes 

3 

Per 

cent, 

27.2 

0.49 

Lbs. per 
cu. in. 

1.06 

Lbs. per 
sq. in. 

6,070 

Lbs. per 
sq. in. 

3 910 

l,000lbs. 

| - per 

sq. in. 

1 590 

Lbs. per 
sq. in. 

370 

Per 

cent. 

66 

Small specimens.— 
Gisolc (from market) : 

14 

21.8 

0.50 

0.89 

9,200 

3,620 

1,520 

330 




Structural sizes 

Small specimens 

4 

13 

17.4 

16.9 

0.83 

0.84 

2.90 

2.47 

14,140 

18,260 

9,340 

11,340 

2, 970 
2,920 

800 

650 

77 

Borneo Camphor (Ka- 


por): 










Structural size 

1 

55.3 

0.57 

1.47 

7,610 

5,840 

2,260 

360 

58 

Small specimens... 

5 

55.3 

0.57 

1.47 

13,400 

6, 550 

2,070 

470 







[Test specimens, 2 by 2 by 8 inches.] 



orneo Camphor j ■ > 

(Kapor) - 5 | 55.30 2,070; 6,200 j 4 ; 2 I 6j 55.3 



ILLUSTRATIONS 


Plate 1 

Testing machine equipped for timber testing. 

TEXT FIGURES 

Fig. 1. Apparatus used for bending tests on large beams. 

2. Deformation curve. 

3. Deformation curve. 

4. Apparatus used for testing small clear beams. 

5. Apparatus used in making tests of compression parallel to grain. 

6. Diagram for tests in compression parallel to grain. 

7. Apparatus used in making tests in compression perpendicular to 

grain. 

8. Typical load deformation diagram for tests in compression per- 

pendicular to grain. 

9. Apparatus used in making shearing tests. 

10. Apparatus used in testing hardness of timber. 

11. Percentage of average modulus of rupture. 

12. Percentage of average modulus of rupture. 

13. Percentage of average modulus of rupture. 

14. Percentage of average modulus of rupture. 

15. Relation between dry weight and modulus of rupture obtained 

from tests on small clear beams. 

16. Relation between dry weight and modulus of rupture obtained 

from tests on small clear beams. 

17. Relation between dry weight and modulus of rupture obtained 

from tests on small clear beams. 

18. Relation between dry weight and modulus of rupture obtained 

from tests on large beams. 

19. Relation between dry weight and modulus of rupture obtained 

from tests on large beams. 
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BIRDS OF ANTIQUE PROVINCE, PAN AY, PHILIPPINE 
ISLANDS 

By Richard C. McGregor 
Ornithologist, Bureau of Science , Manila 
TWO PLATES 

This paper records the observations of myself and two as- 
sistants on the birds of Antique Province, Panay. From Iloilo 
we reached Tibiao by steamer on May 8, 1918. As there was 
no forest whatever in this locality, we moved to Culasi in the 
vicinity of which and at Flores somewhat better collecting ground 
w r as found. We finally took a small sailing boat at Lipata, 
which transported us around the northwestern point of Panay 
to the town of Ibajay where we took a steamship for Manila. 

Antique Province consists of a strip along the entire western 
side of Panay and includes also four small islands — Maralison, 
Batbatan, Manining, and Caluya. Its eastern boundary lies in 
a more or less continuous range of hills and mountains. In the 
northern and southern extremities this range approaches the 
coast so that the -width of the province is less than 12 kilo- 
meters, but this gradually increases toward, the center, in the 
region of Caritan and Bugason, where the eastern boundary is 
about 85 kilometers from the coast. If the four islands men- 
tioned above be disregarded, the province seems extremely long 
for its width. 

Except at the extremities the coast line is nearly straight, 
being thus very different from the outline presented by the 
northern and eastern coasts of Panay. On the entire coast of 
Antique Province Lipata Point, near Culasi, is the only place 
affording protection to vessels during storms from the south 
and the southeast. The water is deep close to shore along nearly 
the entire coast, so that at many places, when the sea is calm, 
small steamers can anchor just outside the surf and carry a stem 
line to the beach. These features combine to bring water trans- 
portation to a standstill during the southeast monsoon. A re- 
markable feature of this province is the great number of rivers, 
most of which are of necessity short, but many of them carry 
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so much water during rainy weather that all except very limited 
travel along the coast is rendered impossible. 

With few exceptions there are high beaches of sand or gravel 
from San Jose de Buenavista to Pandan. Above high tide there 
is a scanty growth of strand plants among which a species of 
Pandams is the most conspicuous. A short distance inland 
the land is usually lower than the beach and supports groves of 
coconuts or, near the mouths of some rivers, nipa palms. From 
this coastal strip to the hills there are level areas of varying 
width on which rice, sugar cane, and corn are grown. The 
forest has been stripped from the lower hills; here rice and 
corn are grown without irrigation and, in many places, on ex- 
tremely steep and rocky ground. When one of these areas is 
not replanted, it becomes covered with a thick growth of tall 
grass. Occasional patches of forest can be seen on many hills. 
When one of these is examined, it is found that the trees and 
shrubs are growing on very steep hillsides or among bowlders 
of extremely rough coral crag. Progress through the latter type 
of forest is slow and tiresome and not without danger, for deep 
holes are often hidden by the leaves of the undergrowth. Bird 
collecting in this forest, except along paths, is useless, as the 
entire attention is required to secure safe footing. 

The higher hills, which may be called mountains because 'of 
their steep slopes and broken sky line, in the vicinity of Culasi 
are well forested, and the summits are usually narrow ridges 
on which the mossy type of forest grows, down to about 900 
meters’ altitude. Chickadees, nuthatches, Rhipidura albiventrk , 
Edolisoma panayensis, and Ctdicicapa helianlhe a were found in 
this forest, but fog was so prevalent that not a single clear 
clay of observation was had. 

The maps of this region are somewhat indefinite and incom- 
plete with regard to the mountains. In Tibiao and in Culasi 
the highest elevation of a long range was pointed out as Mount 
Madjaas; this seems to be considered the highest mountain in 
this region, and it is probably the one marked Madia-as on 
old maps. Because of weather conditions I could not see if 
there were other mountains higher than the one called Madjaas. 
An attempt was made to reach the summit of Madjaas from 
Flores by climbing a steep spur on the northeast side. At 
about 1,000 meters this became a knifelike ridge covered with 
typical mossy forest through much of which it was necessary to 
clamber on hands and knees. At about 1,500 meters a thicket 
of high coarse grass was encountered through which it would 
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have taken an entire day to cut a trail, and precipitous slopes 
on each side prevented going around the grass so I reluctantly 
returned to Flores. 

We planned to climb the mountain from the south, but very 
rainy weather prevented the attempt. 

On June IS we visited Maralison Island, where we noted birds 
of the following species: 


Streptopelia dussumieri. Hirundo javanica. 

Demigretta sacra. Cisticola exilis. 

Halcyon chloris. Cyrtostomus jugularis. 

On June 24 we visited Batbatan Island, where we were storm- 
bound for five days by almost continuous rain and wind. On 
July 1 we were able to return to Culasi. Birds of the following 
species were noted on Batbatan Island: 


Streptopelia dussumieri . 
Sterna boreotis. 
Charadrius fiilvus, 
Demigretta sacra. 
Fregata aquila ? 
Centropus javanicus. 
Rhipidura nigritorquis. 


Cisticola exilis. 

Artamus leucorhynchus. 
Cyrtostomus jugularis. 
Anthus rufulus. 

Oriolus acrorhynchus. 
Lampro corax panayensis. 


During July we were able to do very little work because of 
almost continuous bad weather. The only steamer on the coast 
was stormbound at Lipata Point for a week, and travel by land 
was out of the question because of the numerous rivers. 

In Flores, the only good collecting locality that we found, 
we were unable to do more than three days' work, and our 
collections from Antique are therefore not very satisfactory. 
The following species collected or seen by us are believed to be 
unrecorded from Panay: 


Porphyria pulverulentus. 
Tachybaptus philippensis. 
Charadrius fulvus. 
Mgialitis peroni. 
Heteractitis brevipes. 
Heteropygia acuminata. 
Fregata aquila ? 

Elanus kypoleucus . 

Ninox philippensis. 


Tyto longimembris. 
Caprimulgus manillensis. 
Collocalia marginata. 
XanthoUema roseum . 
Hirundo striolata. 
Muscicapula westermamii . 
Copsychus mindanensis. 
Kittacincla super ciliaris. 
Budytes leucostriatus. 


The ornis of Panay is fairly well known and is practically 
the same as that of Negros. The only important difference is 
that Phapitreron maculipectus, Oriolus steeri f MJthopyga bonita, 
Dasycrotapha speciosa , Halcyon mioseleyi, Brachypteryx brim - 
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neiceps, Planesticus nigrorwn, and Rhmomyias alhigidaris are 
known to occur in Negros and have not been collected in Panay. 
The first four will probably be found in Panay when a collector 
finds good forest. Halcyon moscleyi in one of those rare species 
that cannot be looked for with confidence even where it is known 
to occur. The last three species can be expected only in forest 
at considerable altitude, and the chances ol: their discovery in 
Panay are very slight. 

ENUMERATION OF SPECIES OF BIRDS OBSERVED IN 
ANTIQUE PROVINCE 

Excalfaetoria lineata (Scopoli). 

Individuals of the island painted quail were flushed several 
times on grassy hills near Culasi. 

Gallus gallus (Linnaeus). 

Male jungle fowls were heard in the forest near Culasi, at 
altitudes of from 200 to 500 meters; and a female with young 
was seen on June 14, at an elevation of about 400 meters. 

Turnix fasciata (Temminck) ? 

Button quails were flushed several times near Culasi, and a 
bird from which all the feathers had been removed was seen 
in the hands of a man at Tibiao. As no specimen was collected, 
there is the possibility that some species other than T. fasciata 
was seen. 

Osmotreron axillaris (Bonaparte), 

Specimens of this green pigeon were collected at Tibiao on 
May 13 and at Culasi on May 26. 

Osmotreron vernans (Linnaeus) . 

Three specimens of this species were killed at Culasi on July 
18, and another, on July 28. This dove appears to be rare in 
Antique Province. 

Pliapitreron nigrorum Sharpe. 

A female of this white-eared pigeon, with large ovules, was 
killed at Tibiao on May 9, and another specimen was killed at 
800 meters’ altitude near Culasi on May 19. A nesting female 
was collected near Culasi on May 80. 

Muscadivores chalybura (Bonaparte). 

An adult fruit pigeon in molt and a fully grown young bird 
of the year were collected between Culasi and Tibiao on July 22. 
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Columba griseignlaxis (Walden and Layard). 

Four specimens of this beautiful wood dove, one of which w v as 
killed, were seen in a second-growth thicket near Culasi on 
May 28. 

Streptopelia dussnmieri (Temminck). 

Specimens of Dussumier's dove, feeding on com and rice, 
were killed near Tibiao on May 13. This species was rare near 
Culasi, and only three or four individuals were seen between 
Culasi and Pandan. We were informed that there were many 
doves on Maralison Island, but only three specimens of Dus- 
sumier's dove were seen. No other species of dove was found 
on Maralison. On Batbatan Island this species was very abun- 
dant; as it was feeding almost exclusively on rice, it was doing 
considerable damage. 

Chalcophaps indica (Linnaeus). 

The bronze-winged dove was seen near Culasi. 

Hypotanidia striata (Linnseus). 

One male was collected at Culasi on June 19. 

Poliolimnas ocularis (Ingram) . 

Poliolwma s dnereus McGregor, Man. Philip. Birds (1909) 73 (Philip- 
pine records) . 

Porzana cinerea ocularis Ingram, Bull Brit. Orn. Club 29 (1911) 22. 
The Philippine ashy crake was abundant at Culasi, where 
several specimens were collected; another was collected at Tibiao. 

Ingram has separated the ashy crake of the Philippine Islands 
as a subspecies of Porzana cinerea and has validated Gray's 
name by giving the characters for the Philippine race. This 
race is said to be darker than P. dnereus , especially on the head ; 
the gray tints on the head and the olivaceous tints on the back 
purer and more strongly contrasted with one another ; the neck 
and breast conspicuously grayer and strongly washed with slate 
gray. 

Sharpe 1 indicates two specimens collected by Cuming as 
“Types of 0. ocularis,” with Philippine Islands as the locality. 
However, as Gray's name is a nomen nudum, the types of 
his species are of no interest unless designated as types by an- 
other author. Ingram designated neither type nor type locality 
for his subspecies. It is possible that two or more races of this 
rail may be found within the Philippine Islands; it would then 


1 Cat. Birds Brit. Mus. 23 (1894) 133. 
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be necessary to fix the type locality for PolioUm-nas ocularis. 
It is strange that ornithologists continue to publish names and 
descriptions without paying attention to types and exact local- 
ities. 

Grallinula cliloropus (Linnaeus) . 

The moorhen was abundant in a small .marsh just outside of 
Culasi during May and the early part of June. When the rice 
fields became flooded these birds scattered over an immense 
area, and specimens were then obtained with difficulty. 

Gallicrex einerea (Latham). 

A few specimens of the watercock were killed. 

Porpliyrio pulverulentus Temminck. 

Specimens of the large blue gall i mile were killed in a bit of 
marsh near Culasi. This species has not been previously re- 
corded from Panay. 

Tacliybaptus philippensis (Bonnaterre) . 

One specimen of the Philippine grebe was collected near 
Culasi on June 16 ; the species has not been previously recorded 
from Panay. 

Sterna boreotis (Bangs). 

A few specimens of this large tern were seen about Batbatan 
Island; specimens collected there on June 27 were in full plum- 
age, the crown being entirely black. 

Charadrms fulvns (Gmelin). 

A small flock of Eastern golden plovers was seen on Batbatan 
Island. Two specimens were killed near Culasi on July 6. This 
common migrant does not appear to have been recorded from 
Panay. 

ffigialitis dubia (Seopoli) . 

Specimens of the little ringed plover were collected at Tibiao 
and at Culasi. 

JEgialitis peroni (Bonaparte). 

Malay sand plovers were the only shore birds seen during 
the long tramp from Culasi to Pandan and return; one male 
was killed near Sebaste on July 13. This species has not been 
recorded from Panay. 

Heteractitis brevipes (Vieillot) . 

A female of this species was collected at Lipata on July 9; 
the species has not been recorded from Panay. 
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Actitis liypoleucos (Linnaeus) . 

One specimen of the common sandpiper was collected at Ti- 
biao in May, 

Heteropygia aurit-a (Latham). 

A small flock of sharp-tailed sandpipers was seen near Cu- 
lasi on May 16. One female was very fat, and its ovary con- 
tained large ovules. The plumage of this specimen agrees well 
with the description of the breeding plumage and is indistinguish- 
able from that of a female collected by me in Batan Island, 
Batanes, north of Luzon, on May 29, 1907. Panay is the fourth 
Philippine island from which this sandpiper is now known. 

Rostratula capensis (Linnseus). 

Specimens of the painted snipe were collected near Culasi. 

Pyrrherodia mauilensis (Meven). 

Specimens of this large heron were collected near Culasi. 

Demigretta sacra (Gmelin). 

A reef heron from Maralison, June 18, is almost entirely pure 
white. There are a few blackish feathers on the head, the neck, 
the wings, and the thighs. The neck is w r ell sprinkled with 
blackish feathers, and the dark color is conspicuous on the 
axillars and the wing lining. This heron, while not abundant, 
is widely distributed in the Philippine Islands, but I do not re- 
member having seen a white one before. An individual in the 
ordinary dark blue plumage was seen on Batbatan. 

Nycticorax manillensis Vigors. 

An immature specimen of the Philippine night heron was 
killed near Culasi on July 21. 

Butorides javanica (Horsfield). 

This small heron was seen near Culasi. 

Ixobrychus astrologus Wet more. 

Ioiobrychus sinensis McGregor, Man. Philip. Birds (1909) 178 (Philip- 
pine localities). 

Ixobrychus sinensis astrologus Wetmore, Proc. Biol. Soc. Washington 
31 (1918) 83 (Paete, Laguna, Luzon, type locality; and Panay). 

This neat little bittern was abundant near Culasi; two speci- 
mens were preserved. Wetmore has separated the Philippine 
little yellow bittern as a subspecies with the following char- 
acters: 
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Characters . — Similar to Ixobrychus sinensis bryani (Seale) from Guam 
but smaller, bill in adult more slender, back darker, more brownish, under 
tail coverts somewhat more huffy, upper breast and foreneck slightly paler, 
back of neck slightly paler, more reddish. 

The type is a specimen from Paete, Laguna Province, Luzon, 
collected by McGregor and Celestino. 

Ixobrychus chniamomea (Gmelin). 

One specimen of the cinnamon bittern was collected near 
Culasi. 

Dendrocygna arcuata (Horsfield). 

Specimens of this tree duck were collected near Culasi on May 
28 and on June 2. 

Anas luzonica Fraser. 

About the middle of May there were a few mallards in the 
marsh at Culasi, and pairs were found later at various places 
in the vicinity of that town. 

Fregata aqnila (Linnaeus) ? 

On June 30 after four days of wind and rain a man-of-war 
bird was seen flying over Batbatan Island. On July 11 three 
more man-of-war birds were seen at Panganta, about 3 kilo- 
meters north of Culasi, and the next day a solitary bird of this 
species was seen over the beach at Sebaste. For seven days 
preceding July 11 there was heavy wind and much rain. Man- 
of-war birds may be expected to appear near the shore of any 
of the islands after a heavy wind. This genus has jnot been 
previously recorded from Panay, As we could not collect a 
specimen the species seen is in doubt. 

Spilomis panayensis Steere. 

One female of the Panay serpent eagle was collected at Cu- 
lasi, and a young female was collected at Flores. 

Haliastur intermedins Gurney. 

A hawk of this common species, which was abundant at Tibiae 
and at Culasi, attempted to catch some small chickens, but at the 
noisy warning of two hens the chickens ran to the protection of a 
bamboo thicket. On another occasion one of these hawks suc- 
ceeded in taking a small fish that a fisherman had left on the 
beach a short distance behind him. 

Elanus hypoleucus Gould. 

One specimen, a male, of this kite was collected at Culasi ; the 
species has not been previously recorded from Panay. 
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Hinox pliilippensis Bonaparte. 

A female of the Philippine hawk owl was collected at Culasi 
on May 21. This species has not been previously recorded from 
Panay. 

Tyto longimembris ( Jerdon) . 

The dried remains of an owl found on the road near Sebaste 
were easily recognized as those of a grass owl This species 
has not been previously recorded from Panay. 

Eurystomus orientalis (Linnaeus). 

The oriental roller was as abundant in Panay as it is in many 
other parts of the Philippine Islands. 

Halcyon gularis (Kuhl). 

Common at Tibiao and at Culasi. 

Halcyon chloris Boddaert). 

Common at Tibiao and at Culasi and noted on Maralison 
Island. 

Penelopides panini (Boddaert). 

Hornbills were very scarce in the localities visited by us, and 
only one specimen was collected. 

Merops americaxius P. L. S. Muller. 

One specimen of the chestnut-headed beebird was collected at 
Culasi. 

Caprinmlgns manillensis Walden. 

A specimen of the Manila nightjar was killed on the ground 
in a second-growth thicket on May 27. No species of this genus 
has been previously recorded from Panay. 

Collocalia troglodytes Gray. 

Swiftlets , of this species were seen about grassy hills near 
Culasi at about 700 meters' altitude. 

Collocalia marginata Salvadori, 

About a dozen nests of Salvador's ’Swiftlet were found 
plastered to the walls of a small cave near Tibiao at 130 meters' 
altitude. One bird was caught on the nest wi th an insect net. 
The nest is composed of fibers of Usnea species and a few other 
fine plant stems, fastened together and to the rock wall by 
means of a small quantity of the glutinous substance that is 
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characteristic of the nests of many species of Collocalia. The 
nest is 3 centimeters deep, outside; 6.5 centimeters in greatest 
diameter (parallel to the supporting surface)'; and 5 centimeters 
from back to front — that is, the diameter at right angles, to the 
supporting surface. The side that was against the rock is 
somewhat fattened and wings of the glutinous substance, 
attached to the rock and extending 2 centimeters' from each side 
of the nest, serve as additional support. Other nests from this 
cave are composed, of fine plant stems fastened together and 
to the rock wall in the usual manner. 

In each of three sets of eggs collected one egg was slightly 
incubated and the other egg was noticeably more advanced in 
incubation. The eggshells are pure, dull white and unspotted. 
Measurements in millimeters are as follows: 17 by 11.4, 17.3 
by 11; 16.5 by 10.6, 16.4 by 10.3; 16.4 by 10.2, 16.3 by 10.6. 

Salvadori’s swiftlet has not been previously recorded from 
Panay. 

Cocomantis merulinus (Scopoli). 

This common cuckoo was, noted at Tibiao and at Culasi. A 
nearly full-grown young was killed near Culasi on July 28. 

Centropns viridis (Scopoli). 

This species was noted at Culasi. 

Centropns javanicus (Dumont). 

This species, was noted at Culasi and on Batbatan Island. 
Xantholsema rosenm (Dumont). 

This barbet was fairly abundant .in the forest on hills near 
Culasi, but the coral rock on which the trees grow made it 
difficult to get near the birds. However, a few specimens were 
collected, June 3 to 14. The species has not been previously 
recorded from Panay. 

Thriponax hargitti Sharpe, 

One specimen, a female, was taken near Culasi at 600 meters’ 
altitude. 

Pitta erythrogaster Temminck, 

Several specimens were taken near Culasi. 

Hirnndo javanica Sparrman. 

This species was noted at Culasi and on Maralison Island. 
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Hiran&o striolata Boie. 

A few pairs of mosque swallows were building’ nests in the 
small cave near Tibiao where Colloealia, marginata was found 
nesting. No nest appeared to be completed on May 13. This 
swallow has not been previously recorded from Panay. 

Cyornis philippinensis Sharpe. 

Specimens of this species were collected at Culasi. 

Muscicapula westerxnanni Sharpe. 

A specimen of this mountain flycatcher was collected at Flores 
on June 7. This species has not been previously recorded from 
Panay. 

Hypothymis occipitalis (Vigors) . 

This widely distributed species was noted near Culasi, where 
one specimen was collected. 

A nest of this flycatcher containing two heavily incubated 
eggs was found: near Flores on June 8. It was securely saddled 
in the upright fork of a small tree. The principal material is 
small rachises. of some compound leaf; the interior has a thin 
lining of fine fibers or grass. On the outside are a few bits of 
grass, leaves, strands of scale moss, small white masses that 
seem to be insects’ cocoons, and possibly material from certain 
scale insects or leaf hoppers. The whole is held together by 
very slender threads that may be cobwebs. The nest is deep, 
both inside and outside, as is characteristic of the nests of many 
of the small flycatchers ; but it is not so neatly finished, especially 
about the rim, as in some of the better examples of the nests 
made by members of this family. Measurements of this nest 
in centimeters are : Outside depth, 7 ; inside depth, 8.5 ; outside 
diameter, 6.5 ; inside diameter, 4.5. 

The eggshells are smooth and very slightly glossy; their 
ground color is uniform, pale ivory yellow; the markings are 
dots and small irregular spots of light chestnut, most of which 
are near the larger end of the egg, but they do not form a zone. 
On one egg the markings are concentrated to form about one- 
third of a zone near the larger end, while the opposite side of 
the egg has scarcely any marks. These two eggs measure, in 
millimeters, respectively, 17.5 by 13.0 and 16.7 by 12.8. 

RMpidura aMventris Sharpe. 

A pair of specimens of this forest flycatcher w r as collected 
near Culasi in mossy forest at 1,000 meters’ altitude. 
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Ehipidura nigiitorquis Vigors. 

This species was noted at Tibiao and at Culasi and on Batbatan 
island. 

Oulicicapa heliantliea (Wallace) . 

A male of this beautiful yellow flycatcher was collected at 
800 meters' altitude near Culasi, and a breeding pair was 
collected near Flores on June 6. 

Artamides panay ensis Steere. 

This species was found in the hill forests near Culasi; one 
specimen was preserved. 

Edolisoma panay ense Steere. 

Two males and a female of the Visayan cuckoo shrike were 
collected near Culasi in the mossy forest at 1,000 meters' 
altitude. 

Lalaga niger (Forster). 

This species was noted at Culasi. 
lole gnimarasensis Steere. 

Steere’s bulbul was not abundant in Panay; it was noticed at 
Tibiao, and one specimen from Culasi was preserved. 

Pycnonotus goiavier Boie. 

This common species was noted at Tibiao and at Culasi. A 
nest of Pycnonotus goiavier found near Flores on June 8 con- 
tained two heavily incubated eggs. The nest is compactly made 
of rootlets and grass stems; on the bottom are several broad 
pieces of plants like the leaves of grasses. The lining consists 
of foie grasses. This nest fits neatly into one of the cardboard 
boxes in which twenty-five 12-gauge shotgun shells are packed, 
so that its outside dimensions are about those of this box, namely, 
6 by 10.5 centimeters. 

The eggshell is smooth and slightly glossy. The ground color 
is shell pink, but this is extensively obscured by the heavy 
markings, which form almost a solid mass of color near the 
larger end of the shell These markings are mahogony red and 
burnt sienna, the undershell markings are liver brown and seem 
to be deeply embedded. The measurements in millimeters of 
these two eggs are 22.4 by 16.4 and 21.3 by 16.5. 

Copsychus mindanensis Wagler. 

This species, not previously recorded from Panay, was noted 
near Tibiao on May 9, 
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Kittacincla superciiiaris Bourns and Worcester. 

Cittocincla superciiiaris Bourns and Worcester, Minnesota Acad. Nat. 
Sci., Occ. Papers 1 (1894) 23. 

Cittocincla nigrorum Grant, Ibis (1896) 547 (Negros). 

Kittadncla superciiiaris McGregor, Philip. Journ. Sci. § D 6 (1911) 
44 (Negros). 

I have already suggested that specimens of Kittadncla from 
Masbate ( superciiiaris ) and from Negros {nigrorum) seemed to 
represent one species. I have before me one male from northern 
Negros, one male from Tibiao, two males from Masbate, and 
six males from Culasi, Panay, and I do not see that these differ 
in any way. The “partially concealed patch of white feathers 
in the middle of the lower back” is a variable character; it may 
be absent or may consist of a small white patch on one web of 
one or two feathers. Therefore, I believe that the Kittadncla of 
the central Philippines (Negros, Guimaras, Panay, Masbate, and 
Ticao) is Kittadncla superciiiaris . No specimen of this genus 
has been previously recorded from Panay, and none is known 
from Guimaras. 

Kittadncla superciiiaris is one of the most distinct species 
discovered by the Menage Expedition. It was described from 
Masbate specimens. In Panay we found it rather common in 
the small forest growing on coral-limestone hills near Culasi; 
but it was very difficult to collect, and each specimen cost a day's 
patient hunting. On only one day were two specimens secured. 
Only one of our specimens is marked as a female, and this is 
doubtless a mistake as its plumage is not different from that of 
the others. A female from Negros agrees with Grant's descrip- 
tion of the female. While we were at Culasi this species was 
breeding, and the females were probably on their nests and for 
this reason were not seen. 

This species should be called Visayan shaxna rather than 
white-eyebrowed shama, as the eyebrow stripe is practically as 
conspicuous in the Luzon species. 

Pratincola caprata (Linnaeus). 

This species was noted at Tibiao and at Culasi. 

Orthotomus castaueiceps Walden. 

This cheerful little tailor bird is one of the most abundant 
species along the coast of Antique Province. From the steamer 
it was heard singing at San Jose and at Bugasong, and it was a 
noticeable element of the lowland avifauna from Tibiao to Culasi 
and farther north. 
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At Tibiao a nest of the tailor bird, containing two fresh eggs, 
was found on May 15. The nest is composed of soft cottony and 
silklike fibers with a few bits of fine grass on the outside. It 
is fastened to and suspended among three leaves; the leaves 
are fastened to it in the classical tailor bird way by means of 
threadlike fibers. The nest is G centimeters deep and about the 
same in diameter. 

The eggshells are smooth, white, and glossy. The markings 
are rather numerous clots and small blotches of liver brown to 
chestnut brown. Undershell markings are numerous and nearly 
as distinct as those on the surface. The markings are more 
numerous on the larger half of the shell, but do not form a dis- 
tinct zone. The measurements of the eggs in millimeters are 
1G.0 by 11.2 and 17.2 by 12.0. 

Cisticola exilis (Vigors and Horsfield) . 

This species was noted at Tibiao and at Culasi and on Batfoatan 
and Maralison Islands. 

A nest of Cisticola exilis , containing three fresh eggs, was 
found near Culasi on June 20. It was supported among large 
grass stems. It is composed of a loosely felted mass of the soft 
hairy spikelets of cogon (Imperata) ; on the outside are a few 
grass leaves and several large broad leaves ; the latter are fas- 
tened together and held against the nest by means of threadlike 
fibers, which pass through holes in the leaves in the same manner 
as in the nests of tailor birds. The nest is about 8 centimeters 
deep and 6 centimeters in diameter, outside measurements. 

The eggshell is smooth and very slightly glossy. The ground 
color is uniformly pale Nile blue. Most of the markings are 
rather large, somewhat irregular spots, mostly near the larger 
end of the shell, but without indication of a zone. The smaller 
markings are scattered spots and pin-point dots. All of the 
surface markings are liver brown to chestnut brown, the under- 
shell markings are lighter brown. The measurements of the 
eggs in millimeters are 16.0 by 11.8, 15.7 by 12.1, and 15.7 by 
12 . 0 . 

Megahirus tweeddalei McGregor. 

Megalurus ruficeps Grant and Whitehead, Ibis (1898) 240, pi, 5, 
fig* 7 (egg). 

This species was seen near Tibiao on May 9, and a young bird 
was collected at Culasi on May 26. 
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On June 1 a nest containing three heavily incubated eggs was 
found in the hills near Culasi. The shell is smooth and slightly 
glossy ; general color pale pinkish buff ; dots and irregular spots 
of liver brown, chocolate, and black are most numerous in a zone 
near the larger end ; undershell markings numerous. The meas- 
urements in millimeters are 22.2 by 16.0, 22.0 by 15.8, and 21.8 
by 16.1. These eggs do not resemble the figure giv’en by Grant 
and Whitehead. The nest consists of an inner part composed of 
fine grass, surrounded by a large quantity of broad grass leaves 
very loosely put together ; the entrance is at one side and is over- 
hung by part of the outer broad-leaf material. The nest is very 
bulky; from back to front it measures at least 25 centimeters 
due to the projecting outer material. As the nest was placed 
in a thick growth of cogon (Imperata) it is considerably com- 
pressed and is only about 7 centimeters thick at right angles to 
the longest diameter. From top to bottom it measures about 
15 centimeters. 

Acanthopneuste borealis (Blasius). 

This widely distributed migrant was noted at Tibiao on May 9. 

Artamus leucorhynclius (Linnaeus) . 

This swallow shrike was noted at Tibiao and was abundant 
about the plaza in Culasi; it was also seen on Batbatan Island. 

Pardaliparus panayensis Mearns. 

Pardalipams eiegans panayensis Meakns, Proc. U. S. Nat. Mas. 

51 ( 1917 ) 57 . 

Although titmice were frequently seen in the vicinity of Tibiao 
and Culasi, only two specimens were preserved ; one is a female 
in worn plumage, the other is a young, yellow-throated bird of 
the year. 

Mearns reviewed the genus as it exists in the Philippine Is- 
lands and recognized seven subspecies. There is certainly much 
difference between the large pale birds (Pardalipams ediihm 
McGregor) , of Calayan Island, at the northern limit of the Phil- 
ippine range of this genus, and the small dark birds of some of 
the southern islands. It will be necessary to have a large series 
of adult birds in fresh plumage before the ranges of the various 
forms can be defined. 

Callisitta osuoclilamys (Sharpe). 

Nuthatches were seen in the mossy forest at 1,000 meters' 
altitude near Culasi. 
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Zosterops nigrorum Tweeddaie. 

A few silvereyes were obtained at Tibiao and at Culasi, 

Bicseum haematostictum Sharpe. 

Specimens of this beautiful ilowerpuokor wore, collected at 
Tibiao and at Culasi. 

iEtliopyga magnifica Sharpe. 

One male specimen of this truly magnificent species was col- 
lected at Flores; the species was not seen in any other locality in 
Panay. 

Cinnyris guimarasensis Steere. 

One male specimen of this rare sunbird was collected at 
Flores. 

Cyrtostonms jugulaiis (Linnaeus) . 

An incomplete nest of this sunbird was seen at Tibiao on May 
8, and the species was abundant near Tibiao, Culasi, and other 
localities visited. It also occurs on Maralison and Batbatan 
Islands. 

Budytes leucostriatus Homeyer. 

This species was noted near Tibiao early in May. The species 
has not been previously recorded from Panay. 

Anthus rufulas Vieillot. 

This pipit was seen near Culasi and on Batbatan Island ; one 
specimen was preserved. 

Mania jagori Martens, 

This species was noted near Tibiao and Culasi ; four specimens 
were preserved at the latter locality. 

A nest of Murcia jagori, containing live slightly incubated eggs, 
was found near Culasi on May 23. The nest is large considering 
the size of the bird; it is nearly spherical, with a diameter of 
about 15 centimeters. The entrance is a hole 2.5 centimeters in 
diameter above the center on one side and is slightly protected 
by a roof of grass. The nest is so deep that it is difficult to 
remove the eggs except with the aid of a spoon. The entire 
nest is composed of grasses— fine grass inside and broad grass 
leaves outside. 

The eggshells are smooth and dull; they are white and without 
markings. Their measurements in millimeters are 16.4 by 11.9, 
14.4 by 11.2, 15.0 by 11.4, 15.5 by 11.9, and 15.0 by 11.1. 
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Oriolus acrorhynchus Vigors. 

The Philippine oriole was fairly common near Tibiao and Cu- 
lasi and was noted on Batbatan Island. 

Bicnmis mirabilis Walden and Layard. 

This species was not abundant in the parts of Panay visited 
by us. Two specimens were collected at Culasi. 

Sarcops melanonotus Grant. 

Two specimens of the bald starling from Culasi belong to the 
black-backed form of Sarcops. 

lamprocorax panayensis (Scopoli). 

This starling was noted as abundant between Tibiao and Cu- 
lasi, and on May 9 it appeared to be nesting in burl palms. It 
occurs also on Batbatan Island. 

Corone philippina (Bonaparte) . 

The Philippine crow was seen along the road between Tibiao 
and Pandan, but the species does not appear to be as abundant 
as in many other islands. 




ILLUSTRATIONS 

Plate 1 

Map of the Philippine Islands. 

Plate 2 

A relief map, showing Panay, Guimaras, and a part of Negros. The ele- 
vations are exaggerated. 
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PLATE 2. PANAY, GUiMARAS, AND A PART OF NEGROS. THE ELEVATIONS 
ARE EXAGGERATED. 





CHIRONOMIDES DES PHILIPPINES ET DE FORMOSE 

Far J. J. Kieffee 

Docteur es sciences , prof ess eur a Bitche 

Les Dipteres dont ii sera question dans ee travail, out ete re- 
cueillis les uns, aux iles Philippines, les autres, a Tile de Formosa. 
Les premiers out ete captures a la lumiere, par M. Baker, profes- 
seur a FUniversite des Philippines; les seconds ont ete recueil- 
lis a Tile de Formose, par M. Sauter et sont conserves au Musee 
entomologique de Berlin-Dahlem. Aucun representant cle la fa- 
mine des Chironomides n’avait ete decrit jusqu’ici pour les 
Philippines. Quant aux Chironomides de Formose, pen ai traite 
dans quatre travaux differents . 1 

CERATOPOGONINAE 
Genus CEEATOPOGON Meigen 
Subgenus Prohelea Kieffer 

1. Bord anterieur de Taile blanc, avec un point blanc sur la cellule 
radiale; 11® article antennaire du $ aussi long’ que les deux suivants 
reunis C. (P.) elirysotlirix sp. nov. 

Bord anterieur de I’aile sans point blanc; 11“ article antennaire du $ 
seulement d’un tiers plus long que le 12“... C. (P.) fuscimanus sp. nov. 

1 1° Tendipedidas (Chironomidse) von Formosa, Supplementa Ento- 
mologica, 1 (1912) 27-43, pi. 2 et 16 fig. dans le texte. 2° Tendipedides 
(Chironomides) de Formose, Ann. Mus. Hung. 14 (1916) 81-121, 23 fig. 
(Dans ce travail, les figures 12 et 13 ont ete interverties ; la fig. 12 represente 
le dernier article du tarse anterieur de Bezzia kerteszi 5 et non celui de Pal- 
pomyia spinifem; la fig. 13 au contraire represente le dernier article du tarse 
anterieur de Palpomyia spinifem $ et non pas de Bezzia, kerteszi ) . 3° Ten- 
dipedidas von Formosa, Supplementa Entomologica 5 (1916) 114-117. 4° 
'Chironomides d’Asie et d’Afrique conserves au Museum national hongrois 
de Budapest, Ann. Mus. Hung. 16 (1918) 31-136, 48 fig. dans le texte. 
Dans ce travail, a la page 135, Lepioconops fiuvipennis et hyalinipennis ont 
et6 mis, par suite d’une confusion, dans le genre Holoconops ; ces deux insec- 
tes reviennent au genre Schizoconops. Dans un autre travail, paru dans la 
m§me Revue et intitule Chironomides d’Amerxque 15 (1917) 292-364, 48 fig., 
il se trouve une erreur a la page 364; le type du genre Micro helea est Atrt- 
chopogon microtovrms Kieff. page 299 et non pas A. tropicus , qui n’existe pas; 
ce dernier nom avait ete employe primitivement dans mon manuscrit, mais 
remplace ensuite par celui de A. 'tnicrotomus avant Timpression; j’avais 
oublie de faire le meme ehangement a la page 364. 
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Ceratopog'on (Prolielea) clirysotlnix sp. nov. 

Male et femelle , — Brim. Antennes (lu male jaune brimatre, 
articles 11-14 ensemble a peine plus long’s quo 2-1.0 minis, pana- 
che fauve, 2° article globuleux clans sa moitie cl i stale, aminci en 
petiole dans sa moitie basalc, 3-10 subglobulcux, sans col, graduel- 
lement moms gros; 11" le plus long, aussi. long quo les deux 
suivants reunis, subeylindrique, a base ran lice sur un cote et 
portant des poils du panache, 12° presque deux fois aussi long 
que le 10°, un pen plus long que le 13", tons deux subcylindriqucs, 
a base globuleuse et portant un verticille de longs poils, mais 
non pas des poils du panache, 14" plus gros que les trois 
precedents, aussi long que le 12°, eylindrique, sans verticille, 
avec un stylet terminal. Antennes de la femelle fauves, articles 
2-9 ensemble presque deux fois aussi longs que les 5 derniers 
reunis, glabres, siibglobuleux, a extremite amincio en un col 
transversal; verticilles composes de 20 poils brims et presque 
deux fois aussi longs que Particle; soies sensorielles blanches, 
obtuses, au moins d’un tiers plus eourtes que les polls des 
verticilles et deux fois aussi grosses qu’eux ; articles 10-14 poilus, 
serres, sans col, 10-13 subeylindriques, pas plus longs ou a peine 
plus longs que gros, avec un verticille basal compose de quclques 
poils longs, 14° article a peine plus gros, aussi long que les deux 
precedents reunis, termine par un stylet. Thorax plus haut 
que long, bran roux, convert dorsalement de polls (lenses, 
appliques et d’un jaune d’or. Balanciers d’un blanc pur. Aile 
sombre, a cause de la pilosite noiratre; bord anterieur brim 
noir, avec une petite tache (Fun blanc de lait sur la cellule 
radiale, qu’elle depasse un pen ; a partir de la, un trait bran noir 
longe le bord j usque pres de la pointe alaire; nervures bran 
noir, radiale et cubitale blanches dans la tache, confluentes dans 
leurs deux tiers proximaux qui sont bran noir, cellule radiale 
unique, trfcs petite, subcirculaire, n'atteignant pas le milieu 
du bord, fourche intercalee avec petiole. Pattes jaune clair, a 
longs poils dorsaux, moitie distale du femur posterieur, large 
anneau pres de la base du tibia et le metatarse brun noir; 2° 
article du tarse posterieur de deux tiers plus long que le B r , 3° 
aussi long que le premier, d’un tiers plus long que le 4% 5° le plus 
court, pas trois fois aussi long que gros; crochets egalant la 
demi-longueur de Particle, empodium atteignant au moins 
1 extremite des crochets. Abdomen du male gr§le, brun, tergites 
a large bande transversal© jaune ; abdomen de la femelle brun, 
a poils jaunes et epars, ventre jaunatre. 
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Longueur, 2 millimetres; 9, 1.5 millimetres. 

Formose, Taihoku, 4 5 1 9 ; Philippines, Luzon, Laguna, 

Los Banos, 2 $ $ . 

Ceratopogon (Prohelea) fuscimanus sp. nov. 

Male . — Brun noir. Bouche. rousse, aussi longue que la 
hauteur de la tete. Panache brun noir et dense; articles 2-10 
a peine plus longs que 11-14 reunis, subglobuleux et sans col, 
gradiieilement plus minces; ll e seulenient d’un tiers plus long 
que le 12 e , mince et subcylindrique, sa base renflee sur un cote 
et portant un anneau de poils du panache ; 12 e conforme comme 
le ll e , sauf que la base est renflee en globule et porte un verticille 
de quelques longs poils, mais pas de poils du panache; 13 e et 14* 
plus gros, subeylindriques, a base munie d’un verticille de longs 
poils, mais non renflee, le 13 e d’un tiers plus court que le 12% 
14 e egalant a peine le 12 e , termine par un stylet. Thorax brun 
roux, mesonotum a poils jaunes peu abondants (peut-etre tombe 
en partie) . Balanciers blancs. Aile hyaline, non lobee, a poils 
gris, cubitale n’atteignant pas le milieu, entierement noire ou 
brun noir, soudee a la radiale, sauf au tiers distal, qui forme 
une cellule radiale tres petite et subcirculaire, radiale brim, noir, 
les autres nervures pales, rameau anterieur de la discoidale 
aboutissant un peu avant la pointe alaire, rameau posterieur 
un peu en arriere d’elle, bifurcation de la posticale sous 
l’extremite de la cubitale, son rameau anterieur continue la 
direction de la tige. Pattes d’un jaune clair, sauf les hanches, 
a longs poils dorsaux, les 4 tarses anterieurs brun noir, femur 
posterieur a peine obscurci; metatarse anterieur egalant le 2 e 
article, metatarse posterieur d’un tiers plus court que le 2 e 
article, 5° article le plus court, crochets et empodium d’egale 
longueur. 

Longueur, 2 millimetres. 

Formose, Hokuto. 

Genus ATRICH0P0G0N Kieffer 2 

1. Corps noir brillant 2. 

Corps brun, thorax pruineux de gris; articles antennaires 3-9 trans- 
versaux A. pruinosus >sp. nov. 

Corps Jaune ou rouge - 3. 


* Ce genre differe, outre les caracteres indiques dans mon travail : Chiro- 
nomides d’ Europe (Ann. Budapest) , par Fantenne de la 9, dont les verticilles 
sont moms denses et se composent seulement de 5 ou 6 poils en regie generate. 
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2. Pattes roux pale, handies brim lioir, exlrdmite do Fabdoimni roux 

clair (?) A. harniorrlioiihilitt sp. nov. 

Pattes jaune pale ou jaune bliuidiatre; abdomen do 3a ? non* on 
entier. A. insuluris sp. nov. 


3. Jaimo sale; aile de la 2 a soles microseopiquo;-;, par end roils a solos 

pins longues; article 10 tie Faniorme 1! fois aussi lout*; quo j-tos, 
8-9 fortement transversaux 4 — — A. ilavblusi sp. nov. 

Vitcllin; articles antermairos 3-9 pdobuloux, .10" prosquo & fois a us si 
long* quo gros A. Ilavd'lns Kidf. 

Rouge ; aile de la $ convex* to uniformement do. soles asse« longues..... 4. 

4. Mat; 2° cellule radiale de la 2 un peu mosns de deux fois lu V\ 

A. ru fes'.ccns sp. nov. 

Brillant; 2" cellule radiale de la $ 2.5 fois aussi longue quo la 1". 

A. ruber Kicff. 

Atrieliopogan pruinosus sp. nov, 

FemeMe. — Brun. Tote et thorax pro ineux de gris. Boucho 
egalant la demi-hauteur de la tote. Antennas hrunes, articles 
10-14 ensemble presque deux fois aussi longs quo 2-0 reunis, sub- 
cylindriques, graduellement un pen plus longs, ]e 10" aussi long 
que les trois precedents reunis, le 14" avec un stylet terminal ; 2" 
transversal dans sa moitie distale, graduellement aminci on 
petiole dans sa moitie proximale; 3-9 assess transversaux, ver- 
ticilles cle 6 polls, ceux-ci pas plus minces et un peu plus longs 
que les soies sensoridles. Scutellum jaune roussatro. Bakin- 
ciers blancs. Aile hyaline, peu lobee, a soles microscopiques, sauf 
au bord distal qui porte des soies plus longues, depute Fcxtre- 
mite du rameau anterieur de la posticale jusqu'a la fourche 
inter calfie inclusivement; nervures brun.es, cubitale 2.5 fois 
aussi longue que la radiale, 2° cellule radiale plus large quo la 1% 
discoidale brievement petiolee, bifurcation de la posticale un peu 
distale de cel le de la discoidale, le rameau posterieur Ires oblique, 
le rameau anterieur un peu plus distant de la potato alaire que 
la cubitale. Pattes jaune blanchatre, sans longs poils. 

Longueur, 1.5 millimetres.. 

Formose, Taihoku. 

Atricliopogon haamorrhoidalis sp, nov. 

Femelle . — Noir brillant. Yeux confluents. Boucho egalant 
la demi-hauteur de la tete. Antennes roux brun, scape jaune, 
articles 10-14 ensemble d’un tiers plus longs que 2-9 reunis, sub- 
cylindriques, graduellement un peu plus longs, le 10" pas plus 
long que les deux precedents reunis, le 14° double du 10° termine 
par un stylet; 2 C pas plus gros et a peine plus long que le 3°, 
graduellement aminci a sa base, 3-9 aussi longs que gros, 
subeylindriques, verticilles h 6 poils pas plus minces et un peu 
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plus longs que les soies sensorielles. Balanciers Wanes. Aile 
hyaline, paraissant glabre a la loupe, a soies microscopiques seule- 
ment, peu lobees, nervures anterieures grosses et brunes, cubitale 
deux fois la radiale, plus distant© de la point© alaire que Ie 
rameau anterieur de la posticale. diseoi'dale brievement petiolee, 
bifurcation de la posticale un peu distale de cell© de la discoidale, 
son rameau inferieur oblique, le superieur continuant la direction 
de la tige. Pattes roux pale, handies brun noir, metatarse 
posterieur clistinctemept plus court que les 4 articles suivants 
reunis. Extremite de Fabdomen roux clair. 

Longueur, 1.5 millimetres. 

Formose, Hokuto. 

Atrichopogon insularis sp. nov. 

Male et femelle . — Noir brillant. Bouche egalant la demi- 
hauteur de la tete. Antennes de la 2 brunes, articles 10-14 
ensemble presque deux fois aussi longs que 2-9 reunis, subcylin- 
driques, graduellement un peu amincis distalement, a poils epars 
assez longs, le 14 e le plus long, terxnine par un stylet; le 2 e dis- 
tinctement plus gros et plus long que le 3% aminci au quart basal ; 
3 e a peine transversal, 4-9 aussi longs ou un peu plus longs que 
gros, verticilles a 5 ou 6 poils a peine plus longs et aussi gros 
que les soies sensorielles. Balanciers Wanes. Aile de la $ 
subhyaline, pas distinctement lobee, a soies assez longues par- 
tout, cubitale 2.5 fois aussi longue que la radiale, a peine plus 
proche de la pointe alaire que le rameau anterieur de la posticale, 
bifurcation de la discoidale un peu distale de la transversale, 
celle-ci situee avant le milieu de Paile, comme d’ ordinaire, bifur- 
cation de la posticale sous Pextremite de la 1° cellule radiale, 
rameau inferieur subperpendiculaire, fourche intercalee longue- 
ment petiolee. Aile du $ seulement a soies microscopiques, 
cubitale a peine plus de deux fois la radiale, un peu plus loin de 
la pointe alaire que Ie rameau anterieur de la posticale. Pattes 
jaune pale ou jaune blanchatre, tarses un peu plus sombres. 
Le o a les antennes brunes, le panache brun noir, dense, gris a 
Pextremite, les 4 derniers articles ensemble de moitie plus longs 
que 2-10 reunis, le 2 e plus mince que le 3% mais de moitie plus 
long, aminci fortement dans sa moitie basale, 3-10 subglobuleux, 
avec un verticille de poils du panache, a col transversal et a peine 
distinct; ll e deux fois le 10% cylindrique, a base grossie sur un 
cote et portant des poils du panache; 12 e Ie plus long, deux fois 
un quart aussi long que le 11% subeylindrique comme les deux 
suivants et ayant comme eux un trait transversal pres de la base, 
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portant un verticille de poils ; 13" de trots quarts plus quo le 11", 
a peine plus long* que le 14", celui-ci aver un stylet. Pi nee du 
$ jaune ou rousse, a longs poils gris ; art id us iornimaux prosque 
aussi longs que les basaux, presque droits, graduollumoni; un pen 
amincis, extremite un pen eourbee d; faiblemcnf bidonlde. 

Longueur, $ , 1.5 millimetres; $, 1-1.5 millimetres. 

Formose, Hokuto, Taihoku et Daitotei. 

Atrieliopogon flavidus sp. nov. 

Femelle . — Jaune sale. Tete transversale vuo <!e (levant. 
Yeux confluents. Bouche egalant au moins la hauteur de la tete, 
pieces buccales clentelees. Palpes jaunes, peu longs, l < r article 
cylindrique, a peine plus court que le 2", celui-ci deux fois aussi 
long que gros, un peu gross! medialement apres son milieu, et 
portant a cet endroit un organe sensoriel subcirculairo, 3" et 4" 
ensemble a peine plus longs que le 3° et un peu plus minces, le 
3° largement uni au 4° et un peu plus court que ini. An (.mines 
brunes, articles 10-14 ensemble presque deux fois aussi longs 
que 2-9 rdunis, subeylindriques, graduellement un pou amincis 
distalement, a poils epars pas plus longs que la grosseur des arti- 
cles, sauf ceux de la base, 10-12 egaux, un peu plus de deux fois 
aussi longs que gros, 13° un pen plus long, 14" le plus long, muni 
d J un stylet terminal; 2° article beaucoup plus gros quo le 3” et 
plus long, 3-9 assez fortement transversaux, vcrticilles a G poils 
brims pas plus longs et pas plus minces que les soles sensoriel les, 
celles-ci hyalines. Balanciers blancs. Aile hyaline, non lohue, 
a soles microscopiques, des soies plus longues sc trouvent sur 
toutes les nervures, y compris celles do la foureho in tore aloe, sur 
l'espace entre Fembouehure de la cubitalo ot do la foureho inter- 
calec, sur la cellule formee par cello-ei, sur la cellule discoidale 
antSrieure sauf la base et les cot&, sur la rnoitie distalo de la 
cellule discoidale posterieure, sur le milieu de la cellule pesticide, 
sur la cellule anale, sauf l’extremite distale et le bord nntcrieur, 

cellule distale deux fois et demie aussi longue quo la 1 ", cubi- 
tale distale de la pointe alaire de sa longueur, discoidale a peine 
petiolee, bifurcation de la posticale un peu plus distale que cello 
de la discoidale, rameau anterieur aussi distant de la pointe 
alaire que la cubitale. Pattes jaunes, sans longs poils, non 
grossies, metatarse posterieur aussi long <iue les 3 articles sui» 
vants reunis, 2-4 graduellement un peu raceoureis, 4 (s et 5 a 
subegaux, un peu plus longs que gros. 

Longueur, 1.5 millimetres. 

Philippines, Luzon, Laguna, Los Banos. 
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Atrichopogon favellus Kieff. 

Femelle . — -Articles antennaires 3-9 globuleux, 10 presque cinq 
fois aussi long que gros ; verticilles a 6 polls. 

Philippines, Luzon, Laguna, Los Banos. 

Atrichopogon rufescens sp. nov. 

Femelle . — Rouge et mat. Tete manque. Balanciers blancs. 
Aile subhyaline, non distinctement lobee, uniformement couyerte 
de soies assez longues, 2 e cellule radiale un peu moins cle deux 
fois aussi longue que la l e , cubitale 1-| fois plus long que la ra- 
diale, discoidale brievement petiolee, bifurcation de posticale un 
pen plus distale que celle de la discoidale. Pattes jaune pale, 
greles, cils du tibia posterieur deux fois aussi longs que sa gros- 
seur, metatarse posterieur au moins aussi long que les 4 articles 
suivants reunis. 

Longueur, 1 millimetre. 

Formose, Taihoku. 

Atrichopogon ruber KiefF. 

Femelle . — Roux brillant, flagellum brun, balanciers blancs, 
pattes jaune pale, abdomen roux brun. Metatarse posterieur 
plus long que les 4 articles suivants reunis. 

Formose, Taihoku, Hokuto. 

Genus CTJLICOIDES Latreille 

1. Articles antennaires 3-9 de la $ globuleux, taehes alaires formant 3 

rangees transversales C. alboguttatus sp. nov. 

Articles antennaires 5-9 de la ? au moins deux fois aussi longs que 
gros, taehes alaires ne formant pas des rangees transversales. 

€. philippinensis sp. nov. 

Culicoides alboguttatus sp. nov. 

Femelle. — Brun, y compris les balanciers. Bouche aussi 
longue que la hauteur de la tete. Articles 10-14 des antennes 
d’un cinquieme plus longs que 2-9 reunis, graduellement un peu 
amincis distalement, a poils epars plus longs que la grosseur des 
articles, le 10° aussi long que les deux precedents reunis, les 
suivants graduellement un peu plus longs, 14° depassant d'un tiers 
la longueur du 13% sans stylet; article 2° plus gros et un peu plus 
long que le 3% aminci a Fextreme base, 3-9 subglobuleux et gla- 
bres, verticilles a 5 ou 6 poils, ceux-ci plus de deux fois aussi 
longs qu’un article, soies sensorielles plus courtes qu ? un article. 
Mesonotum avec deux lignes longitudinales et rapprochees gri- 
ses, divergeant en arc au bout anterieur; de chaque cote, une pe- 
tite ligne longitudinale et interrompue grise, forme deux petits 
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traits. Aile enfuxnee, avec trois rangees transversales de pe- 
tites taches blanches et circulaires; rangee distale en forme 
d are, touehant presque le bord distal de Faile, formde de 3 taches, 
Tune a l’extremite de la cellule cubitale, Fautre a Foxtrcinute de 
la cellule discoi'dale anterieure, la 3 U a Fex trend 1x3 de la cellule 
discoidale posterieure ; 2*' rangee compos.de do 5 taches, la r sur 
le bord anterieur, a Fextrcmite de la cubitale, la 2“ dans la, cellule 
cubitale, la 3° dans la cellule discoidale anterieure, la 4" dans la 
cellule discoidale posterieure, la 5" dans ia cellule posticale ; 3" 
rangee formee de 4 taches, dont la 1° sur le bord anterieur, la 2 ,: 
sur la transversale, 3° entre la mddiane et la tige de la posticale, la 
4° transversale, sur Fextremite de Fannie; en outre deux 
taches plus proximales sur le bord inferieur de la cellule anale et 
une 3 C , vis-a-vis cPelles, entre la mediane et la tige de la posticale; 
entre la 2° et la 3° rangee, le bord costal est gros et brim noir ; 
transversale blanche, If cellule radiale tres mince, 2" plus longue 
et plus de deux fois plus large que la 1°, discoidale brievement 
petiolee, bifurcation de la posticale sous Fextrcmite de la r 
cellule radiale, rameau anterior un peu arque. Pattes blancha- 
tres ou jaune pale, tibia posterieur a longs poils, metatarsi' 
posterieur seulement de moitie plus que le 2" article. 

Longueur, 1 millimetre. 

Formose, Taihoku. 

Cette espece a beaucoup de ressembiance avec C. polystictus 
KiefL du Paraguay, mais chez cette demiere, les taches de la 1° 
rangee sont eloignees du bord distal de Faile de deux fois leur 
diametre et les articles antennaires 4-13 sont d’egale longueur. 

Culicoides pMlippinensis sp. nov. 

Fcmelle. — Brun ou brun noir, Tete vue de devant a peine 
transversale. Yeux glabres, tres arques, larges en haut, ou ils 
sont separes de la demi-largeur du scape. Bouche a pieces 
dentelees, egalant les trois quarts de la hauteur do la tete. Pal- 
pes brun noir, depassant a peine la bouche, 2“ article le plus long 
et le plus gros, gross! medialement avant le milieu, 3° et 4° large- 
ment fixes Fun a Fautre, un peu plus longs, que gros, ensemble 
aussi longs que le l ftr . Antenn.es brunatres, articles 10-14 en- 
semble aussi longs que 2-9 reunis, subcylindriques, graduelle- 
ment plus longs, a poils epars presque deux fois aussi longs que 
la grosseur des articles, le 14 e sans stylet, presque deux fois 
aussi longs que le 10% ceiui-ci d’un tiers plus long que le 9°; 2° 
plus de deux fois, aussi gros que le 3% presque transversale, amin- 
ci graduellement a sa base, 3 e et 4° de moitie plus longs que gros, 
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5-9 au xnoins deux fois aussi longs que gros, un pen amincis aux 
deux bouts, verticilles de 6 poils, ceux-ci guere plus longs qu’un 
article, les soies sensorielles un peu plus longues, mais pas plus 
grosses que les poils des verticilles. Baianciers brun noir, Aile 
enfumee, a nombreuses taches blanches, dont 3 sur le bord ante- 
rieur, Tune a peine proximale de la nervure transversale, la 2 s 
sur rextremite de la cubitale, la 3° a egale distance de la 2 9 et de 
la pointe alaire, la l e traverse en partie la transversale et atteint 
la discoidale, les 2 autres sont aussi transversales mais nVc- 
teignent pas la discoidale; 4 autres, taches plus petites et sub- 
circulaires sont disposees le long du bord posterieur, mais sans 
le toucher, la l e entre les deux rameaux de la discoidale, la 2 e 
dans la cellule discoidale posterieure, la 3 e entre les deux ra- 
meaux de la posticale, la 4 e dans la cellule anale, pres du bout 
distal ; deux autres taches se trouvent encore dans la cellule anale, 
une circulaire sous le milieu de la tige de la posticale, l’autre 
allongee, traversant obliquement le tiers basal de la cellule; une 
tache occupe encore la base de la cellule posticale, une se trouve 
au-dessus de la bifurcation de la posticale, une au-dessus et une 
au-dessus du milieu du rameau posterieur de la discoidale ; enfin 
la cellule mediane est entierement blanche ; surface a soies micro- 
scopiques, parsemee de soies plus longues ; transversale oblique, 
egaiant la 1® cellule radiale, celle-ci tres etroite, allongee, aussi 
longue et de moitie aussi large que la 2 fe ; cubitale eloignee de la 
pointe alaire du double de sa longueur; discoidale brievement 
petiolee, bifurcation de la posticale sous rextremite de la 1° 
cellule radiale, rameau anterieur faiblement arque. Pattes bra- 
natres, base des tibias jaune, tarses jaunatres, metatarse ante- 
rieur egaiant les 4 articles suivants reunis, 4 e un peu plus court 
que le 5 e , empodium atteignant le milieu des crochets, ceux-ci 
avec des soies a leur base. 

Longueur, 1.2 millimetres, 

Philippines, Luzon, Laguna, Los Banos. 

Genus DASYHELEA Kielfer 
Basyhelea formosana sp. nov. 

Femelle . — -Tete et thorax gris, mats. Antennes brun roux, 
2 e article un peu plus gros et un peu plus long que le 3 e , aminci a 
sa base; 2-18 subegaux, graduellement a peine un peu plus longs, 
leur moitie distale graduellement et faiblement amincie, leur 
base striee jusqu’au verticille, celui-ci forme de 6 ou 7 poils 
un peu plus longs, mais moins gros que les soies sensorielles, les 
articles 10-13 ne se distinguent de 2-9 que par la presence de 
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petits appendices on polls tres courts et cylindriques, epars sur la 
moitie distale de ces articles; 14° strie a sa base, avec verlicille 
et soles sensorielles comme les precedents, mais depourvus d’ap- 
pendices, presque deux fois aussi long quo 1c 13", graduollement 
aminci en pointe dans son tiers distal. Mesonotum a potites 
taches noires; epaules et scutellum jauncs. .Ba.land.ers Wanes. 
Aile 'hyaline, cubitale depassant lo milieu de Faile, sendee a !a 
radiale et formant avec elle un trait allonge brim noir, 2.5 fois 
aussi longue quo la transversale ; bifurcation de la disco' '(dale 
sous la transversale, celie de la posticale sous Fexiremite de la 
cubitale; surface finement pubescento, base pen lobee. Pattes 
blanchatres* genoux et le 5" article des tarses noira, tibia poste- 
rieur et tarse posterieur a longs polls dorsaux, motatarse 
posterieur presque aussi long que les quatre articles suivants 
reimis., 2° et 3 (1 subegaux, 4° plus court que le 5°, Abdomen noir, 
deprime, bord posterieur des tergites blanchatre, dessous de 
Fabdomen jaime. 

Longueur, 1.5 millimetres. 

Pomiose, Iiokuto. 

Genus STILOBEZZIA Kieffer 
Stilobezzia decora Kieff. 

On ne connaissait que la 9 de cette espeee. Le male a le 
thorax d’un blanc jaunatre en entier, abdomen sombre dans la 
moitie posterieure, blanchatre dans la moitie anterieure. Pana- 
che d’un jaune cl’or, avec Fextremite brune; antennes jaunatres, 
2° article deux fois aussi long que le 3% a base longuement petio- 
lee, les suivants subglobulcux ou subfusiformis, cVabord aussi 
gros que longs, puis graduellement un pen plus longs et plus 
minces, 3e 11° presque deux Ibis aussi long que gros, 12-14 longue- 
ment cylindriques, graduellement plus longs, ensemble presque 
aussi longs que 2-11 minis. Pattes eolorees et conforming 
comme chez la 9 , sauf que les crochets soxit petits et simples. 
Ailes comme chez 3a 9 , mais Fexiremite de la cubitale est moins 
grossie. 

Longueur, 2 millimetres. 

Formose, Anping, U,6 S 9, octobre 1912; une 9 avait le 
thorax brun sombre. 

Genus BICBOHELEA Kieffer 
Bicrohelea albiclava sp. nov. 

Femelle,' — Brun noir, mat. Yeux separes par une fine Iigne. 
Bouche plus courte que la demi-hauteur cle la tete, en forme de 
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bee. Palpes de 4 articles, les deux premiers cylindriques, un 
pen plus de deux fois aussi longs que gros, les deux derniers 
beaucoup plus minces, ensemble a peine plus longs que le 2 e , le 
dernier plus long que Favant-dernier, cylindrique, un pen plus 
de deux fois aussi long que gros. Scape roux bran, articles 
10-14 ensemble de moitie plus longs que 2-9 reunis, subcylin- 
driques, 14° arrondi au bout, chacun 2.5 fois le 9 G ; 2 a presque 
double du 3 e ; 3-9 graduellement un pen amincis et allonges, le 3 e 
de moitie plus long que gros, le S e deux fois. Mesonotimi sub- 
glabre, pruineux de gris, sans dent en avant. Balanciers blancs. 
Aile hyaline, faiblement lobee, depassant F abdomen, presque line- 
aire, nervures anterieures jaunes, transversal© et base de 
cubitale brim noir; l e cellule radiale 2.5 fois aussi longue que 
large, se terminant au milieu de Faile, la 2 e trois fois plus longue 
que la 1% mats encore plus mince, cubitale atteignant le dernier 
i de Faile, eloignee de la pointe alaire presque de sa demi- 
longueur; partie distale de la radiale un peu plus courte que la 
proximale, deux fois aussi longue que la base de la cubitale; 
bifurcation de la discoidale proximale de la transversale, celle-ci 
perpendicuiaire et plus courte que la base de la cubitale, les deux 
rameaux pales, subparalleies, un peu divergents distalement, 
Fanterieur aboutissant pres, de la pointe alaire; bifurcation de 
la posticale sous le milieu de la l e cellule radiale, rameau ante- 
rieur continuant la direction de la tige; anale bifurquee; pas de 
fourche intercalee. Les quatre premiers articles tarsaux blanc 
brunatre; pattes anterieures les plus courtes, pattes pos'terieures 
les plus longues, femurs anterieurs subeylindriques, avec 6 spi- 
nules noires, dans leur moitie distale; femurs intermediates de 
meme forme, avec 3 spinules ; femurs posterieurs graduellement 
grossis distalement, avec 4 spinules; tibias tous un peu plus 
minces que les femurs, beaucoup plus gros que les tarses, avec 
des spinules alignees sur leur cote dorsal, ces spinules moins 
grosses que celles de femurs, mais plus longues ; metatarse ante- 
rieur egalant les trois articles suivants reunis, metatarse 
posterieur egalant les quatre articles suivants reams; 2- article 
de moitie plus long que le 3 e aux quatre tarses. anterieurs, deux 
fois le 3 e au tarse posterieur ; 3® article de moitie plus long que le 
4° aux quatre tarses anterieurs, deux fois le 4° au tarse 
posterieur; 4 e article un peu plus long que gros, obiiquement 
tronque au bout ; 5 e article de tous les tarses egalant presque le 3 e 
et le 4 e reunis, arme ventralement de trois rangees de six baton- 
nets noirs, ceux-ci environ deux fois aussi longs que la grosseur 
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de Y article ; crochets de toutes les pattos egaux, grands, bilides, 
les rameaux inegaux, le grand trois fois aussi long que le petit, 
atteignant les trois quarts de la longueur dc Farticle. Les deux 
premiers segments abdominaux un pou plus minces que les 
suivants. 

Longueur, 3.5 millimetres. 

Formose, Iushifun, Taihoku District, juin 1914. 

Genus MXOHELEA Kieller 
Mixolielea ciliaticms sp. nov. 

Femelle. — D’un jaune d’ambre sale. Tete un peu transver- 
sale, vue de devant. Yeux confluents au vertex. Bouche plus 
courte que le tiers de la hauteur de la tete. Articles 3 et 4 des 
palpes plus minces que les deux premiers. Antennes brunes, 
scape, tiers basal des articles 2-9 et extreme base des. articles 
10-14 jaimes ; articles 10-14 ensemble de l plus longs que 2-9 
reunis, graduellement un peu plus longs, subeylindriques, un 
peu grossis a la base, a poils epars et longs, comme chez Fespece 
precedence, le 10° de trois quarts plus long que le 9% le 14° de 2$ 
plus long que le 9°, un peu aminci a Fextremite; le subcylin- 
drique comme les suivants, deux fois aussi long que gros, d’un 
tiers plus court que le 2 t: , dont la base est un peu amincie ; 3-9 
graduellement un peu plus longs, les derniers amincis en col dans 
leur tiers distal, le 9° trois et demie aussi long que gros ; verti- 
cilles composes de 4 ou 5 polls, comme chez Fespece precedente, 
soies sensoriellea pas plus grosses que les poils des verticilles. 
Thorax aussi haut que long. Mesonotum glabre, pruineux de 
gris, mat, parseme de points noirs, sans dent au bord anterieur. 
Balanciers blancs. Ailes hyalines, depassant Fabdomen, sublin6- 
aires, k peine lobbies; nervures anterieures jaimes, 1° cellule 
radiale lihcaire, au moins 3 fois aussi longue que large, 2 <! cellule 
radiale 3 fois aussi longue que la 1" et un peu plus large qu’elle, 
partie distale de la radiale un peu plus courte que la proximal©, 
au moins trois fois aussi longue que la base de la cubitale; tram- 
versale tres courte; cubitale aussi proehe de la pointe alaire que 
le rameau anterieur de la discoidale, clont la bifurcation est 
proximale de la transversale ; bifurcation de la posticale un peu 
distale de la transversale, son rameau anterieur continue la 
direction de la tige; anale bifurquee. Pattes brun roux, tarses 
blancs, extremite des articles 1-4 et le 5° en entier noirs ; pattes 
anterieures un peu plus courtes que les 4 autres, tons les tibias 
un peu plus longs que les fSmurs, pattes post&rieures pas plus 
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longues que les intermediates sauf le tarse, qui est plus long que 
les 4 tarses anterieurs ; femurs anterieurs un pen arques, presque 
deux fois aussi gros que le tibia, a 6 spinules dans la moitie 
distale; femurs intermediates et posterieurs a 5 spinules, ees 
derniers un pen grossis distalement, oil ils sont mediocrement 
velus; tibias posterieurs a longs oils alignes dorsaloment; tarses 
beaucoup plus minces que les tibias, metatarse anterieur de deux 
tiers plus long que le 2° article, metatarse posterieur plus de 
deux fois aussi long que le 2 e article; celui-ci presque double 
du 3 e au tarse anterieur, plus de deux fois le 3 e au tarse poste- 
rieur ; 3 g de moitie ou de deux tiers plus long que le 4 e , celui-ci 
a peine plus long que gros, obliquement tronque a Fextremite; 
5 e article de tous les tarses au moins aussi long* que 3 et 4 reunis, 
avec 3 rangees longitudinales de 5 ou 6 batonnets noirs ; crochets 
inegaux et simples, Fun egalant les trois quarts de Particle, 
Pautre egalant les deux tiers du grand. Abdomen brum 

Longueur, 3 millimetres. 

Formosa, Iushifun, Taihoku District, juin 1914. 

Genus PALPOMYIA Meg. in Meigen 
Palpomyia atriclava sp. nov. 

Femelle . — Noir brillant, sujbgiabre. Bouche petite, n’ayant 
pas le tiers de la hauteur de la tete. Articles 3 et 4 des palpes 
moins gros que le 2 e . Yeux separes par line ligne brillante. 
Front, face, palpes et bouche jaune sale et brillant. Antennes 
brunes, scape et 2 e article jaunes, articles 2-4) ensemble a peine 
plus de moitie aussi longs que 10-14 reunis et un pen plus clairs 
que ceux-ci, le 2 e double du 3 e , graduellement aminci a la base,' 
les suivants subeylindriques, graduellement un peu plus longs, 
le 3 B deux fois aussi long que gros, le 9° deux fois un tiers ; verti- 
cilles composes de 4 ou 5 polls ; 10-14 subeylindriques, graduelle- 
ment un peu plus longs, le 10° deux fois et quart le 9% 14° d’un 
tiers plus long que le 10 e , un peu aminci au bout. Balanciers 
brim noir, tige blanc sale. Ailes faiblement teintees d’enfume, 
a peine lobees, depassant un peu Pabdomen, nervures brim noir, 
cubitale atteignant le quart distal de Paile, aussi loin de la pointe 
alaire que le rameau posterieur de la discoidale, l e cellule radiale 
lineaire, trois fois aussi longue que large, la 2 e deux fois et demie 
aussi longue que la I e et d’egale' largeur, base de la cubitale 
oblique et plus longue que la transversale, bifurcation de la 
discoidale sous la transversale, comme aussi celle de la posticale, 
dont le rameau anterieur continue la direction de la tige; anale 
bifurquee. Pattes blanc jaunatre, toutes les handles, femurs 
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et tibias des deux pattes postdrieuron brim sombre, la uses tons 
blanc sale en entier ; pattes anterioures plus eourles que les 
quatre autres, les deux postericures un pen plus longues quo ius 
intermediaires ; femur anterieur un peu plus pros que Pinter- 
mediaire, arrae de 6 spinules noimq les -1 autres femurs inermes; 
tarse intermedia, ire un pen plus long quo le tibia on quo les 
quatre articles snivants reunis, 2“ article deux fois lo bq celui-u 
de moitie plus long que gros, 4" transversal, coni i tonne, la par- 
tie prolongee sous le 5 r densemei.it poilue, 5" dgalant le 3" et le 
4'-’ reunis, ayant dans sa moitie distala, a Louies les pattes, trois 
soles grosses, effilees, arquecs et ime semblable au tiers proximal; 
articles 1 et 2 du tarse poster! eur a trois rangees de soles bul- 
beuses sur le dessous; crochets de tous les t arses egalant la 
moitie de 1’article, egaux, avec une minime dent au cote medial. 

Longueur, 2.5 millimetres. 

Formose, Macuyama, juin 1914. 

Genus FU0BE22IA Kicller 

1. Abdomen brun noir, pattes b runes, quatre premiers articles tarsaux 
blancs. P. bakeri sp. nov. 

Abdomen et pattes d'un blanc sale P. myrmedon sp. nov. 

Probezzia bakeri sp. nov. 

Femelle . — Noir. Yeux largement confluents en haut. Bouche 
blanchatre, egalant la demi-hauteur de la tete. Antennes brun 
noir, articles 2-9 ensemble aussi longs que les 5 derniers reunis, 
le 2° de deux tiers plus long que le 3 ,! , qui est de moitie plus long 
que gros, les suivants graduellement un peu plus longs, le 9° deux 
fois et demie aussi long que gros, 10° de deux tiers plus long que 
le 9°, 10-14 egaux. Thorax sans dent au bord anterieur, scu- 
tellum et balanciers jaune blanchatre. Aile blanchatre, nervures 
tres pales, cubitale un peu plus de deux fois la r a, diale, distante 
de la pointe alaire de sa demi-longueur, aboutissant vis-a-vis de 
rextremite du rameau anterieur de la posticale, bifurcation de 
la discoidale proximale do la transversal©. Pattes brunes, tar- 
ses blancs, 5° article noir; femurs non grossis, in ernes, les deux 
premiers articles du tarse posterieur a trois rangees ventrales 
de soies bulbeuses, le premier dgalant les quatre suivants reunis, 
le 2* de deux tiers plus long que le 3", qui est de moitie plus long 
que le 4®, celui-ci cylindrique, corame les precedents, trois fois 
aussi long que gros, 5° un peu plus de deux fois le 4q arme a tous 
les tarses de deux ou trois rangees longitudinales, et ventrales 
de six batonnets noirs presque deux fois aussi longs que la gros- 
seur de Particle; crochets de tous les tarses egaux, bifides, ra- 
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meaux inegaux, le grand rameau a peine plus court que Tarticle, 
quatre fois aussi long que le petit; empodium nul. Abdomen 
brim noir. 

Longueur, 3.5 millimetres. 

Philippines, Luzon, Laguna, Los Banos. 

Probezzia myrmedon sp. nov. 

Male. — Noir. Antennes jaunes et courtes, articles 2-10 ega- 
lant les quatre derniers, le 2” plus long et beau coup plus gros 
que le 3% 3-10 d’abord subglobuleux, puis a peine plus longs que 
gros, a panache pen developpe, les polls ne depassant pas le 3 e 
article suivant; ll e article subcylindrique, comme les suivants, 
d’un tiers plus long que le 10 e et aussi gros que lui, 12 e d’un 
tiers plus long que le ll e , de moitie plus court que le 18 e , celui-ci 
assez fortement aminci distalement, a peine aussi long que le 14 e , 
qui est arrcndi a 1’ ext remite et subcylindrique. Balanciers d’un 
blanc sale. Aile hyaline, cubitale a peine deux fois la radiale, 
eloignee de la pointe alaire autant que le rameau anterieur de 
la posticale, bifurcation de la discoidale proximate de la trans- 
versale, celle de la posticale un peu distale de la transversale, 
base alaire pen lobee. Pattes d’un blanc sale, femurs inermes, 
non grossis, 4 e article court, tronque obliquement, le 5® long, 
inerme, crochets petits, simples, egaux. Abdomen blanc sale. 

Longueur, 1 millimetre. 

Formose, Anping, octobre 1912. 

Genus BEZZIA Kieffer 

1. Yeux confluents; pattes brun sombre, tarses et anneau distal des 4 femurs 
anterieurs blanc jaunatre. B. insularis sp. nov. 

Yeux separes par une fine ligne; pattes jaunes, anneau distal des 4 femurs 
posterieurs, extremite des 2 tibias posterieurs et 5® article tarsal brun 
noir B. nigriclava sp. nov. 

Bezzia insularis sp. nov. 

Femelle. — Noir, mat. Yeux confluents. Front avee une 
verrue au-dessus des antennes. Bouche plus courte que le quart 
de la hauteur de la tete. Les deux derniers articles des palpes 
a peine plus minces que le 2®. Antennes brunes, scape jaune, 
articles 2-9 ensemble un peu plus courts que 10-14 reunis, un peu 
allonges, 10-14 plus sombres. Thorax tres convexe, plus haut 
que long, bien plus haut que le vertex, brun noir, ayant en avant 
deux petites taches blanches et obliques, et deux autres plus 
petites, plus en arriere et plus en dehors. Balanciers noirs. Aile 
subhyaline, tres faiblement teintee d’enfume, atfceignant l’extre- 
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mite de l’abdomen, lobe arrondi, nervures anterieures brumes, 
cubitale un pen plus de deux fois la radiale, un pen plus loin 
de la pointe alaire que le rameau posterieur de la disco'idale, 
dSpassant faiblement le second tiers de Pailc, bifurcation de 
la disco'idale proximale de 3a transversals, cello de la posticale 
un peu distale de la transversale, celle-ci proximate du milieu de 
Paile, analo bifurquee; sans fourche intercalate. Patios brim 
sombre, brillantes, un annean avant rextremitd dcs 4 femurs 
anterieurs et tons les tarscs Wane jaunatre, patios posterieurcs 
les plus longues, anterieures les plus courtes, femurs non grossis, 
les anterieurs armes de quatre spinules, les quatre autres inermes, 
tarse posterieur de moitie plus long que le tibia, celui-ci aussi 
long que le femur, metatarse un peu plus long que les trois 
articles suivants reunis, 3° deux a trois fois aussi long que gros, 
4° cor diforme, transversal vu cPen haut, 5 n long, inermc a tons 
les tarses ; crochets petits, plus courts que la moitie de Particle, 
a dent mediate a peine perceptible. 

Longueur, 1.5 millimetres. 

Formose, Anping, octubre 1912. 

Bezzia nigriclava sp. nov. 

Femelle . — Tete jaune brunatre, occiput cendre. Front avec 
une verrue au-dessus des antennes. Yeux a peine separes par 
une fine ligne. Antennes brunes, scape jaune, base des articles 
2-9 jaunatre, 10-14 ensemble un peu plus longs que 2-9 reunis, 
10-13 egaux, cylindriques, chacun deux fois aussi long que la 
9 C , 14° de moitie plus long que le 10% 2° au moms deux fois le 
3° et a peine plus gros, sa base amincie en petiole, 3-9 graduel- 
lement a peine plus longs, presque ellipso'idaux, le 9° presque deux 
fois aussi long que gros, verticilles composes de 4 on. 5 poils. 
Thorax mat, brim, avec trace de 3 ban dcs raccourcies- brunes, 
eonflu entes et bordees (Pune fine ligne cendree; en avant se voit 
de chaque cote de la feande mediane une tache blanche. Bakin- 
ciers brun noir, tige plus clairc. Aile hyaline, Iobtie, depassant 
Pabdomen, lobe arrondi, nervures anterieures brunes, extremite 
de la cubitale noire, celle-ci double de la radiate, atteignant le 
quart distal, aussi distantede la pointe alaire que le rameau 
posterieur de la disco'idale, bifurcation de la disco'idale sous la 
transversale, celle de la posticale a peine distale, son rameau 
anterieur continuant la direction de la tige; anale bifurquee. 
Pattes jaunes, handles brunes, faible anneau avant P extremite 
des 4 femurs posterieurs, extr&mite des 2 tibias posterieurs et 5® 
article tarsal brun noir ; femurs non grossis, pattes anterieures 
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les plus eourtes, leur femur aussi long que le tibia, arme de 2 
spinules, les 4 autres femurs inermes, tibia posterieur egalant le 
tarse, metatarse posterieur aussi long que les quatre articles, sui- 
vants reunis, a 3 rangees de soies ventrales bulbeuses, comme le 
2° article, celui-ci a peine plus court que les trois suivants reunis, 
3 9 de moitie plus long que gros, 4 e cordiforme, transversal vu 
d’en haut, 5 e aussi long que le 3 e et le 4° reunis, inerme a toutes 
les pattes; crochets egaux, egalant la moitie de Particle, a dent 
medial© a peine perceptible. Abdomen brim noir. 

Longueur, 2 millimetres. 

Formosa, Macuyama, 2 $ $ juin 1914. 

TANYPIN^E 

Procla&ius philippinensis sp. nov. 

Male. — Blanchatre. Yeux a tiers superieur tres aminci, line- 
aire, 2.5 fois aussi long que large, ils sont separes de quatre 
fois leur largeur terminals. Vertex bran. Palpes longs, l er 
article deux fois aussi long que gros, 2 e le moitie plus long que 
le l or , un pen plus court que le 3% 4 e Egalant presque 2 et 3 
reunis. Antennes bmnes, de 15 articles, scape et 15 e article 
noirs, panache gris, articles 3-13 transversaux, 14 e a peine plus 
long que 2-13 reunis. Metanotum, trois bandes confluentes du 
xnesonotum, dont les laterales sont raccourcies en avant et 
mesosterniim bran noir. Balanciers blancs. Aile hyaline, 
fmement pointillee, glabre, lobee, peu large, nervure sous- 
mediane a polls espaces, transversale anterieure noire et bordee 
de noir, comme les parties adjacentes de la cubital© et de la 
discoidale, ce qui forme une taehe en arc noire, Fendroit ou la 
transversale posterieur touche la posticale forme un point noir, 
les deux transversales se touchent, Fanterieure oblique, la 
posterieure perpendiculaire, radiaie a deux rameaux bien 
marques, cubital© depassee par la costale de la longueur de la 
transversale anterieure, pas plus distante de la point© alaire que 
la discoidale, tige de la fourche de la posticale aussi longue que 
le rameau inferieur, celui-ci non subitement incurve. Pattes 
blanchatres, un faible anneau brunatre avant F ext remite cles 
femurs, extremite des tibias et des metatarses et les quatre 
articles suivants noirs; tibia anterieur plus long que le femur, 
de deux tiers plus long que le metatarse, a eperon au moins 
aussi long que sa grosseur et pectine dans sa moitie basale, les 
6 ou 7 branches filiformes, pointues et un peu sinueuses, articles 
1-4 graduellement raccourcis, 5 e egal au 4 e et cylindrique comme 
lui ; au tarse posterieur, le 4 e un peu plus court que le 5 e ; crochets 
grands et noirs, empodium court, pulvilles nuls. Abdomen et 
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pince brim noir, bore! posterieur des quatre premiers segments 
formant une etroite ceinture blanche. Articles terminaux de 
ia pince gros, presque triangulates. pubescent*, term hies par 
on long stylet noir. 

Longeur, 2.8-3 millimetres. 

Femelle . — Brun sombre, mat; nicsouotum avec trois bancles 
racconrci.es et se touchant, d'un brun noir, ospaco situ 6 on avant 
de chacune des bancles 1 laterale.s du rnosonoiurn, haul: des meso- 
pleures et le pronotum blanc sale; seutellum jaune, balanciers et 
pattes coniine ehez le $ . Tete blanc sale. Yeux separes de trois 
fois leur terminale, partie amincie pas plus longue quo 
large, subcarree. Antennes bruues, de 14 articles, dont le 2" 
obconique et deux fois aussi long que le 3", 8-18 serres, nn pen 
tran sversaux ou a peine aussi longs que gros. a verticilles de 
polls courts, pas deux fois aussi longs que la grosseur des articles, 
14° grossi, aussi. long que les trois precedents reunis, avec verti- 
cille et court stylet avec soie. Ifaile blanche a, outre Tare noir 
du $ , quelques taches grises, irrisees et pen distinctes, dont la 
plus grande est transversale, large, et S'etend de Foxtremite de 
la radiale jusqiran milieu du rameau anteriour de la posticale; 
Fautre, moins grande, depuis le milieu de la nervure anale 
jusqu’au bord posterieur, large et un pen transversale; la 3°, 
plus petite encore, sur le milieu du rameau posterieur de la 
posticale. 

Longueur, 1.5 millimetres. 

Philippines, Luzon, Laguna, Los Banos, 3 c f 5,4$ $ . 

Tanypus monilis Linn. 

Philippines, Luzon, Laguna, Lo v s Banos, 1 9 ; Formose, Anping, 
octobre 1912, et Daitotei. 

Protenthes punctipeimis Meig. 

Les taches de Faile sont plus grandes que chez ie type d’Europe, 
plus ou moins conduentes, 3a conlcur enfumee occupant autant 
d’ espace que la couleur blanche. Antennes de la 9 de 15 articles, 
dont le 2 t: et le 3° sont pen distinctement separes. 

Formose, Taihoku et Daitotei, 1 5,6? $ . 

Trichotanypiis insnlaris sp. nov. 

Femelle et male . — Tete et thorax du 5 roux brim, mesonotum 
avec trois bancles raccourcies, peu marquees, plus sombres, 
pruineuses en avant, metanotum et mesosternum brun noir, seu~ 
tellum jaune, balanciers blanc pur. Tete et thorax de la $ brun 
sombre, trois bandes plus sombres, luisantes, raccourcies, sur le 
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mesonotum, seiiiellarn jaune brunatre, balanciers blanc pur. 
Yeux clu $ separes da deux fois leur largeur terminate, partie 
amineie lineaire, deux fois aussi longue que large. Antenne 
du $ jaune sale, panache brun noil 1 . Antenne da la ? jaunatre. 
Aile enfumee, rnoins sombre et plus etroite chez le o que chez 
la 2 , irrisee sur las parties sombres, avee 3 t aches blanches for- 
mant une bande transversals arquee qui occupe Fextremite de 
Fails, a savoir le quart distal de la cellule cubitale, Fextremite 
de la cellule discoidale et de la cellule posticale; 2 autres taches 
blanches formant une bande transversals, Fune est transversals 
et va clu bord anterieur. un peu distalement cles nervures trans- 
versales, jusqu’a la posticale; Fautre, dans la cellule anale, sous 
la bifurcation de la posticale, subarrondie, eloignee du bord poste- 
rieur ; base alaire blanchatre; poils noiratres sur les parties som- 
bres, blancs sur les taches blanches; les deux nervures trans- 
versales noires et bordees de noir, se touchant, Fanterieure 
oblique, Finferieure perpendiculaire ; radiale bifurquee, costale 
depassant longuement la cubitale et atteignant presque la points 
alaire, clout elle est plus rapprochee que la discoidale, celle-ci 
arquee; posticale longuement petiolee, sa tige presque aussi 
longue que le rameau posterieur, celui-ci non incurve au bout; 
lobe alaire ressortant semicirculairement. Pattes jaune sale 
($) on brun noir ( 5 ) ; extremite des tibias du $ , des trois 
premiers articles tarsaux et les deux derniers en entier brun 
noir ; tarses de la $ blanc, extremite des deux premiers articles 
et les deux derniers en entier brun noir; tarse anterieur non 
barbu, metatarse double du 2 e article, un peu plus court que le 
tibia, 2~5 graduellement raccourcis et cylindriques. Abdomen 
brun noir, droit et deprime ( $ ) ou arque et fortement corn- 
prime ($). Pince brun noir; articles terminaux pubes cents, 
petits, bilobes, le lobe proximal, qui continue la direction du 
lobe distal, est obtus et a peine plus court que long, lobe distal 
plus mince et 2 a 3 fois plus long, presque droit, graduellement 
aminci, son extremite formant une petite pointe noire ; chez toutes 
les especes connues le lobe proximal est long et le lobe distal 
court, mais il se pent que, sur Pexemplaire examine id, les deux 
articles terminaux de la pince aient ete retournes par accident. 

Longueur, $, 2.5 millimetres; 1.8 millimetres. 

Formose, Daitotei. 

Yar. transiens var. nov. 

Femelle. — Couleur , du corps et des pattes comme chez le $ du 
type ; la bande blanche distale manque chez une $ , ou n’est 
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representee que par ima trace chez l’autre 9 ; mesonotum 
brillant, sans bande distincte. Antenne de 13 articles, et non 
de 14 comrae chez T. iris KiefT. ; 2° article obcomquo, plus de 
deux fois aussi long’ que 1c 3°, 3-12 un pen trails versaux, 
verticilles a 6-8 polls courts, pas deux fois aussi longs que la 
largeur ties articles; 13" article brun, gross!, un pen plus long 
que los trois precedents reunis, muni d’un verticilie basal et d'un 
court stylet terminal, cclui-d avec uno sole mediocre. 

Longueur, 1,8 millimetres. 

Avec le type. 

Clinotanypus formes se Kieff. 

Feme-lie . — Posticale brievement peliolec, la tige plus court© 
que la moitie du rameau poster ieur, celui-ci non incurve distale- 
ment. Empodium court, nTitteignant pas le milieu des crochets, 
ceux-ci peu arques; grand eperon du tibia postSrieur egalant la 
grosseur du tibia, graduellement atninci en pointe et dentele. 

Pormose, Anping; etait signale deja pour Takao. 

CHinONOMlN-flS 

ORTHOCLA D t A HI AS. 

Trichocladius liitens sp. nov. 

Femelle et male . — -Roux on roux brun, brillant. Yeux pubes- 
cents. Antennes du male forunes, comme le panache, 14" article 
a peine plus long que 2^18 reunis, 3-13 a peine transversaux. 
Antennes de la femelle brun jaunatre, 2" article non retreci au 
milieu, plus gros et deux fois aussi long que le 3", 3-5 un peu 
amincis aux deux bouts, deux fois aussi longs que gros, 5° un 
pen plus long que le 4 r ‘, 6° subeylindriquo, pvesque trois fois le 
5 t! , Thorax depassant la tote en avant, metanotum noir, meso- 
notum du male avec trois bandes racoon rcies dTm brun noir, 
eelui de la femelle sans bande. Balaneicrs Wanes. Aile ires 
faiblement assombrie, glabre, peu lobee, ncrvurcs brumes, cubitale 
mediocrement depassde par la eostale, chez le male double do la 
radiale et aussi proche de la pointe alaire que la cliscoidale, 
chez la femelle 2.5 fois aussi longue que la radiale et meins 
proche de la pointe alaire que la cliscoidale, 2" longitudinals 
aboutissant a egale distance de la radiale et de la cubitale, pas 
de nervure intercalee entre la cubitale et la discoidale, bifur- 
cation de la posticale sous la transversale ou a peine distale. 
Pattes du male blanchatres, quart distal des femurs brun, tibia 
anterieur blanc pur, a tiers distal noir, tarse anterieur brun som- 
bre, 5° article des quatre autres tarses un peu assombri; chez la 
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femelle les pattes anterieures sont jaune brunatre, les quatre 
autres blanc sale, extremite des femurs brune, tibia anterieur 
blanc pur, a tiers distal noir, tarse anterieur brun noir, extre- 
mite des quatre tibias posterieurs brun noir, tarse, surtout les 
derniers articles, assombris ; tibia anterieur d’un tiers plus long 
que le metatarse chez le male, de moitie plus long chez la femelle, 
metatarse double du 2 e article, 2-4 graduellement raccourcis, 4 e 
de moitie plus long que le 5 e , empodium filiforme, aussi long 
que les crochets, pulvilles nuls. Abdomen jaune clair; chez le 
male, une tache laterale transversale au bord anterieur du 2 e 
segment, le 3 e segment presque en entier, une etroite bands 
transversale sur le devant du 4° et 5-7 presque entierement brun 
noir, segment anal noir profond, pince blanche; chez la femelle, 
les tergites 2 et 3, 5 et 6 et le segment anal brun noir. 

Longeur, $ , 2.5 millimetres; $, 1.5 millimetres. 

Formosa, Daitotei, 1 $ ; Taihoku, 1 $ . 

Cricotopns carnosns Kieff. var. 

Femelle . — Jaune citrin. Antennes brunes. Thorax ne de- 
passant pas le thorax en avant. Mesonotum brillant, trois ban- 
des raccourcies, metanotum et mesosternum noirs. Balanciers 
blancs. Aile comme chez le type. Pattes blanc sale, extremite 
des femurs brune, tibia anterieur a large anneau blanc, les deux 
extremites noires, les quatre autres tibias ont seulement les 
extremes bouts noirs ; tarse anterieur, extremite des articles 1-3 
et les deux derniers en entier aux autres tarses, brun noir; 
empodium egalant les crochets, pulvilles larges, atteignant le 
milieu des crochets. Tergites 2 et 8, une mince bande transver- 
sale du 4 e , une autre plus large sur le 5 e et sur le 6% noirs. 
Longueur, 1 millimetre. 

Formose, Daitotei. 

CHIHONOMARI^E 

Genus PQLYPEBILTJM Kieffer 

1. Aile hyaline ou subhyaline, sans tache ~ 2. 

Aile brune, fortement irrisee, avec sept taches blanches. 

P. tricolor Kieff. 

Aile blanchatre h. taches brunes 3. 

2. Article 5 e de Tantenne de la $ a col transversal P. nanulus Kieff, 

Article 5* de Tantenne de la 7 sans col, pas distinctement separe 

da 6* P. macrotrichum sp. nov. 

3. Transversale noire, les autres nervures claires P. atrinerve sp. nov. 

Transversale pas plus sombre que les autres nervures 4. 

4. Aile a tache unique, situee dans la base de la cellule cubitale. 

P. mono stic turn Kieff. 

5. 


Aile a taches nombreuses. 
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5. Article 5° dcs anlenr.es tie la 5 cu forme do bouteille, n.vee uu col 
allonge; trois laches brinies entre la cubi i::ilo et la distsmljile. 


P. pddHtoluiu 'KieiT, 

Article 5'' ties antemies tie la. + sans col, eUip.-umial, scnU‘im*nfc deux 

taclies dans la cellule, cubi talc (>. 

6. Pas do tache dans la cellule discoidale P. sauteri sp. nov. 

Deux laches dans la cellule discoldak*.... P. cousobrinum Kiel!'. 


Polypcdihm macrotriclmm sp. nov. 

Femellc . — Brun noir. Antenne jauno brimatre, 2 n article a 
peine retreci an milieu, deux fois et demie aussi long que gras, 
a col aussi long que gros, 3“ et 4° globuloux on on ovoide court, 
a col plus de deux to is aussi long que gros, 5 rt en ovoide court, 
pas distinctement separe du 6% son verticille depassant Farticle 
terminal, compose de 6 on 7 poils d’inegale longueur, comme 
e’est aussi le cas pour le verticille du 3° et du 4°; 6 ,! article mince, 
brun noir, deux fois im tiers aussi long que le 5 n , ayant a Fex- 
tremite quatre poils aussi longs que lui. Balanciers brun noir, 
tige blanc brunatre. Aile subhyaline, ires faiblement assombrie, 
sa moitie proximale jusqu’a la bifurcation de la posticale et 
Forigine de la cubilale plus sombre, transversal© situee au milieu 
ou peu avant le milieu de Faile, cubitale aboutissant a la pointe 
alaire ou a peine avant, discoidale bien plus eloignee de la 
pointe alaire, bifurcation de la posticale a peine distale; les 
nervures de la moitie proximale un peu plus sombres que celles 
de la moitie distale. Pattes sauf les hanchcs, (Fun jaime pale, 
deux derniers articles tarsaux assombris, metatars e anterieur au 
moms double du tibia, 2° article un peu plus court que le tibia, 
de moitie plus long que le 3% 4° au moms aussi long que le 3°, 
deux fois le 5°. 

Longueur, 2 millimetres. 

Formose, Taihoku, 7 novemhre 191.2, 

Polypedilum atrinerve sp. nov. 

Femelle . — Roux brun. Palpes longs. Antemius cFun jauno 
sale, 6° article brun, de deux tiers plus long que lui, 3-6 en 
ovoide court, a col deux fois ou plus de deux fois aussi long* que 
gros, verticille de 8 poils, dont deux de moitie plus courts que 
les autres, ceux du 5 e depassent Farticle terminal. Mesonotum 
gris roussatre, a trois bandes raccourcies rousses. Balanciers 
blancs, extremite de la massue assombrie. Aile blanchStre, avec 
trois taches grises et allongees, visibles seulement sous un cer- 
tain jour, la l e au milieu de la cellule cubitale, la 2 rt a Fextremite 
de cette cellule, la 8 a dans la cellule discoidale, a egale distance 
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de la 1° et cle la' 2 e ; en outre, les deux rameaux de la posticale 
et Fanale sont legerement hordes cFenfume ; radiale clepassaut le 
milieu de la cubitale, mais ifen atteignant pas les deux tiers, 
cubitale aboutissant aussi pres de la points alaire que la disco'i- 
dale, bifurcation de la posticale sous la transversals, celle-ci 
au milieu de Faile ou un pen proximale du milieu, d’un noir pro- 
fond, base alaire lobes a angle droit. Pattes d J un jaune pale, 
extremite des quatre premiers articles tarsaux et le 5* en entier 
assombris, tarse anterieur brise; peignes, eperons, pulvilles 
comme d’ordinaire. Abdomen long, brun noir, a longs poils 
gris, borcl posterieur des tergites blanchatre; cerci jaunatres. 

Longueur, 2.5 millimetres. 

Formose, Taihoku, 7 novembre 1912. 

Polyp edilum sauteri sp. nov. 

Femelle . — Brun noir. Antennes jaune brunatre 2 e article 
presque deux fois aussi long que le 3°, fortement retreci au milieu, 
avec un col presque aussi long que large ; 3 Q et 4 e en forme de 
bouteille, renflement ellipsoidal, col de moitie ou deux fois aussi 
long que gros; 5 e subfusiforme, sans col ; verticilles a 5 ou 6 poils, 
ceux du 5 e article n’atteignent pas Fextremite du 6 e , celui-ci 
mince, deux fois et tiers aussi long que le 5% avec un poll distal 
egalant sa demi-longueur. Mesonotum roussatre en avant sur 
chaque cote. Balanciers brun noir, tige blanc brunatre. Aile 
hyaline ou a peine blanchatre, avec trois taches grises peu dis- 
tinctes, dont Tune remplit la base de la cellule cubitale, Fautre 
allongee, situee vers le milieu de cette cellule, la 3 e tres petite, 
sur Fextremite du rameau posterieur de la posticale, encore un 
point sous Fextremite de la cubitale et sous celle de la diseoidale 
et un trait oblique dans la moitie proximal© de la cellule anale ; 
base alaire lobee; radiale, cubitale et transversale brunatres, 
celle-ci situee au milieu on proximate du milieu, cubitale un peu 
plus distale de la pointe alaire que la diseoidale, bifurcation de 
la posticale distale du double de la transversale. Pattes jaune 
pale, sauf les hanches, les quatre tibias posterieurs a poils dor- 
saux un peu plus longs que lent grosseur, les quatre derniers 
articles du tarse anterieur et les trois derniers des quatre autres 
tarses assombris, metatarse anterieur au moins deux fois aussi 
long que le tibia, 2 e article egalant a peine le tibia, 2-4 gradu- 
ellement raccourcis, le 4 e de deux tiers plus long que le 5 9 . 

Longueur, 2 millimetres. 

Formose, Taihoku, 7 novembre 1912; Daitotei, juin 1914. 
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Polyp edilnm pelostolum Kieff. 

Femelle ei male . — Tibia anterieur a ecaille obtuse, plus longue 
que large; eperon des tibias posterieurs unique et long. Les 
articles antennaires 2-5 du S out de chaque cote une soie sen- 
sorielle arquee, hyaline, aussi longue que la grosseur des ar- 
ticles, 

Formose, Anping, octobre 1912; Daitotei, join 1914. 

Polyp eclilimi consobrmum Kieff. 

Femelle . — Article 6° cles antennes a trois longs poils diatanx, 
plus longs que Particle, articles 3-5 glabres, verticil les de 7 polls 
tres longs, ceux du 5° article dep assent de beaucoup le 6°, Pattes 
blanches, trois premiers articles tarsaux avec un large anneau 
distal brun; metatarse anterieur de deux tiers plus long que 
le tibia, 2° article egalant le tibia, de moitie plus long que le 
3°, 4° un pen plus court que le 3°, de deux tiers plus long que 
le 5°. Balanciers brun noir. 

Longueur, 2.5 millimetres. 

Formose, Anping, octobre 1912; Taihoku, 7 novembre 1912. 

Genus MICRO TEKfPIPES Kielfer 

1. Aile tachetee M. stiotopterus sp. nov. 

Aile non tachetee M. dimiiUatus sp. nov. 

Microtendipes stictopterus sp. nov. 

Femelle .■ — Tete jaune brimatre, transversale vue de devant. 
Yeux separes par leur largeur terminale, partie amincie a peine 
plus longue que large, faisant un angle droit avec la partie 
elargie. Palpes blanch&tres, longs, l wr article un peu plus long 
que gros, 2° plus de deux fois le l or , plus court que le 3% 4° ega- 
Iant presque le 2° et le 3° rfiunis. An tenues jaunatres, 2° article 
retreci au milieu, un peu plus long que le 3% a col aussi long 
que gros, 3° et 4* a col egalant le noeud, qui est subellipsoidal, 
verticille a 7 poils, ceux du 3'- depassent le 4* article, les articles 
suivants brises. Thorax roussatre. Balanciers noiratres, a tige 
blanchatre. Aile blanchatre, a taches grises, dent 3 dans la 
cellule cubitale, la proximale la plus grande, distante de sa demi- 
longueur de la base de cette cellule, la 2° au milieu, la 3* & 
Fextr&nite; 3 dans la cellule disco'idale, la 1° un peu* proximale 
de la nervure transversale, la 2° en forme de bande longitudinale, 
la 3 a a Fextremite; 2 dans la cellule posticale, la 1* remplissant 
la moitie proximale de cette cellule, sans toucher la base, la 
2 s petite, situ6e sous Fextremite du rameau anterieur; une tache 
mediocre entre le milieu $e la tige de la posticale et le bord 
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posterieur de Faile, un point a Fextremite de la nervure anale 
et une petite tache a Fextremite de la cellule anale, centre le 
rameau posterieur; base lobee; nervures blanehatres, eubitale 
un pen arquee au bout, d’un tiers plus longue que la radiale, 
aboutissant plus pres de la points alaire que la discoidale ; bifur- 
cation de la posticale distale de une fois et dernie la longueur de la 
transversale. Pattes blanches, hanches et femurs, sauf le 
quart distal brims, le quart (tarse anterieur) , le tiers (au tarse 
intermediate) on la moitie basale (au tarse posterieur) des arti- 
cles 1-4 noirs, 5 l; article brunatre; femur anterieur pres que 
deux fois aussi long que le tibia, celui-ci a ecaille allonges, 
terminee subitement par une pointe plus court© que la partie 
elargie ; peigne des 4 tibias posterieurs occupant les trois quarts 
du contour, Funique eperon long et arque ; empodium a peine plus 
court que les crochets, les deux pulvilles larges, un peu plus courts 
que Fempodium, ayant au cote median six branches fili- 
formes et longuement poilues ; tarse anterieur tres grele. Wane, 
extremite des articles noire, metatarse au moins deux fois le 
tibia. Abdomen brun noir, droit, d J un tiers plus long que le 
rest© du corps ; cerci biancs. 

Longueur, 2.6-3.S millimetres. 

Philippines, Luzon, Laguna, Los Banos, nombreux exemplaires. 
HCicrotendipes dimidiatas sp. nov. 

Femelle . — Jaune roussatre. Antennes jaunatres, 2 6 article de 
moitie plus long que le 3 e , legerement retreci au milieu, peu 
aminci a Fextremite, 3 e et 4 e avec un col pubescent et presque 
aussi long que le renflement, celui-ci en ellipse, sans col, en 
ellipsoicle allonge, les 6 ou 7 poils des verticilles d’inegale lon- 
gueur, ceux du 5 e , depassent le 6 e article, celui-ci un peu plus 
de deux fois aussi long que le 5 e , mince, a trois poils distaux 
presque aussi longs que lui. Mesonotum avec trois bancles rac- 
courcies et plus ou moins confiuentes rousses. Scutellum blanc 
jaunatre. Balanciers brun noir, Aile sans tache, atteignant oil 
depassant un peu Fextremite de Fabdomen, a peine lobee, moitie 
proximate blanchatre jusqu’a Forigine de la eubitale et la bifur- 
cation de la posticale, moitie distale tres faiblement assombrie 
et un peu brun rose, ce qui n’est visible que sous un certain 
jour; eubitale arquee an bout, aboutissant presque a la pointe 
alaire, dont elle est bien plus proche que la discoidale, bifur- 
cation de la posticale distale, rameau anterieur continuant la 
direction de la tige, transversale tres petite, toutes les nervures 
jaunes. Pattes jaunatres, tarse anterieur brise, femur ante- 

177655 7 
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rieur avec un large anneau brun avant le milieu, un peu plus long 
que le tibia, celui-ci avee ime ecaille obtuse et all on gee, Funique 
eperon des 4 tibias poster ieurs long ct un peu arque, cmpodium 
atteignant presque Fext remite des crochets, ies deux pulvilies 
larges, a longs polls. Abdomen brim, de nioitie plus long quo 
le reste du corps, un peu aminci on avant. 

Longueur, 2.5 millimetres. 

Formose, Taihoku, 7 nov ombre 1012. 

Genus CRYPTOCHIROHOMUS Kieilor 


1. Articles antennaires 3-5 de la ? avec un pet.il cot C. pctiolatus sp. nov. 

Articles antennaires de la 7 sans col 2 

2. Aile non lobcc mais grad uel lenient uniincic h la haw.. C. subroseus sp. nov. 

Aile lobee . 3. 

3. Noir et brillant; pattes noires on majeuro parl-ie. ... C. pclocndoris Kicff. 


Thorax jaune, a 3 bandcs plus sombres; pnUos bianchatros on majouro 

pavtie, abdomen vert 2. 

4. Articles antennaires 3-5 de la V presque globuleux, un pen plus longs 
quo grow, a verlicille court, eolui du 5' a ’atteignant que le milieu 

du 6'' article, celui-ci 3.5 fois aussi long que le 5'' C. saute ri. sp. nov. 

Articles antennaires 3-5 do la ? subfusiformos, presque deux fois aussi 
longs que gvos, a verlicille long, celui du 5“ dejias.se le (J ,! article, 

■ celui-ci 2 fois lc 5‘\ C. olivaceus sp. nov. 

GryptocMronomus (?) petiolatus sp. nov. 

Fern die . — Tete pale. Palpes longs. Yeux rapproches. An- 
tennes blancliatres, 2 ,! article retrod au milieu, a col transversal, 
3-5 a col a peine plus long que grow, polls des verticilles longs, 
ceux du 5° article depaaaent lo (>g celui-ci deux fois aussi long 
que le 5°, a deux poils distaux egalant sa demi-longueur. Thorax 
fauve, Mosonotum vert, mat., avec trois ban des raccourcies 
fauvea. Balaneiers vert sombre. Aile hyaline, depassant Fab- 
domen, nervures bru mitres, cu hi tale avquee au bout, atteignant 
presque la pointc alaire, dont elle est plus proche que la dis- 
coxdale, depassant la radiale tie plus du tiers, transversals 
proximate du milieu do Paile, bifurcation de la posticalo assess 
distale de la transversale. Patten blanchatres, tibia anttrieur 
et tons les tarses assombris, metatarse anterieuv deux fois aussi 
long que le tibia, 2° article plus court que le tibia, 2-5 graduel- 
lement raccourcis ; peignes des quatre tibias posterieurs occupant 
les f du pourtour, les deux eperons courts; empodium un peu 
plus court que les crochets, a poils ventraux bifurques ; pulvilles 
un peu plus courts que Fempodium. Abdomen vert sombre, 
courbe, guere plus long que le reste du corps. 

Longueur, 1.8 millimetres. 

Formose, Taihoku. 
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Cryptocliironomus (?) subroseus sp. nov. 

Femelle , — Blanc rose. Yeux tres argues, distants d’au meins 
leur demi-longueur. Antennes blanchatres, 6 e article brim, deux 
fois aussi long cue le 5°, 3-5 sans col. ellipsoidaux. Mesonotum 
blanchatre, brillant, a trois bandes raccourcies jaunes et peu 
distinctes. Balanciers blancs. Aile blanche, depassant /abdo- 
men, non lobee, xnais graduellement amincie a la base, glabre, 
finement pointillee, radiale, sous-costaie et cubitale a longs poils 
©spaces ; cubitale arquee, an moins deux fois aussi longue one la 
radiale, aboutissant presque a la points alaire; transversale pe- 
tite, oblique, comme chez Chironomus, bifurcation de la posticale 
assez distale. Pattes blanc sale, tibia et tarse des pattes ante- 
rieures assombris, metatarse deux fois aussi long que le tibia, 
2° article un pen plus court que le tibia, 2-5 graduellement 
raccourcis; eperons, pulvilles et empodium? Abdomen de 
moitie plus long que le reste du corps, faiblement arque et coin- 
prime. 

Longueur, 1.2 millimetres. 

Formose, Taihoku. 

CryptocMronomus sauteri sp. nov. 

Femelle . — Tete et thorax jaunes on verdatres. Yeux tres 
arques, separes de deux fois leur largeur terminale, partie amincie 
deux fois aussi longue que large, faisant un angle droit avec la 
partie elargie. Front sans lobes. Article l er des palpes un pen 
plus long que gros, 2 s et 3 e presque trois fois aussi longs que gros, 
4° de beaucoup le plus long. Antennes blanc sale on brunatres, 
2 e article a peine deux fois aussi long que le 3°, subcylindrique, 
pas distinctement retreci au milieu, 3-5 subglob uleux, d/un cin- 
quieme plus longs que gros, verticilles a 5 on 6 poils inegaux et 
peu longs, ceux du 5" article n’atteignent que le milieu du 8% , 
celui-ci mince, un pen plus de trois fois le 5°, avec un poll distal 
egalant sa demi-longueur. . Mesonotum avec trois bandes rac- 
courcies dhm brun noir ou brunes on jaune roussatre. Balan- 
ciers verdatres, extrexnite de la xnassue assombrie. Aile hyaline, 
pointillee, lobe single droit, nervures pales, cubitale presque 
double de la radi|p, un peu plus eloignee de la pointe alaire que 
la discoiclale, 2 e longitudinale aboutissant tres pres de la radiale, 
bifurcation de la posticale a peine distale. Pattes blanchatres, 
quatre demiers articles du tarse anterieur un peu assombris, 
metatarse anterieur de deux tiers plus long que le tibia, double 
du 2 e article, 2-4 graduellement a peine raccourcis, 4 e de deux 
tiers plus long que le 5 e , empodium un peu plus court que les 
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crochets, pulvilles larges, egalant iciiumdium, a longs polls; 
peignes atteignant les trois quarts du pourtnur, les deux eperons 
tres courts. Abdomen vert sombre. 

Longueur, 1.8 millimetres. 

Formosa, Anping, octobre 'll). 12, 85 9 9 . 

Cryptocliironomus olivaceus sp. now 

Femdie. — Jaime. Palpes assez longs. Antennes blmmhaires, 
Q" article brim, deux fois aussi long quo h 5”, h deux polls 
distaux egalant sa demi-Ionguour, 2” article Ibrternent retrod an 
milieu, 3-5 subfusiformes ou subellipsoidaux, environ deux, ibis 
aussi longs que gros, vevtidlles a poils longs, ccux du 5 V article 
depassent le 6°. Mesonotum vcrdatre, luisant, trois bandes rac- 
courcies, metanotum et mesos ter nuni d’un ;jaune plus fence que 
le reste du thorax. Balanciers vert brim. Thorax aussi long 
que haut, depassant la petite tote. Aile hyaline, pomtillec /mo- 
ment, a lobe presque a angle droit, nervuros pales, tran, oversale 
un pen proximal© du milieu de 1’ai.lo, cub i tale aboutiasant a la 
pointe alaire, bifurcation de la postieale notablement distale. 
Pattes blanchatres, tibia et tarse anterieurs, et les 2 ou 3 
demiers articles des quatre tarses posterieurs un peu assombris, 
metatarse anterieur presque deux fois le tibia, plus de deux 
fois le 2", 2-4 gradueliement raccourcis, le 3 l * de moitie plus long 
que le 4°, qui est de deux tiers plus long que le 5", empoclium et 
pulvilles atteignant le milieu des crochets, les pulvilles larges, 
a longs poils, probablement rameux medialement; peignes atteig- 
nant les 4 du pourtour, les deux eperons courts. Abdomen vert 
briui, arque, guere plus long que le reste du corps. 

Longueur, 2 millimetres. 

Formosa Taihoku, 7 septembre 1912. 

Cryptocliironomus pclochloris Kiel!, (sub Chironomus). 

Femelle , — Aile subhyalinc, tres faiblement assombric, moitie 
proximate de la cellule cubitale et presque la moitie proximal, e 
de la cellule postieale, comme aussi Pextrcmite alaire depute 
Fembouchure de la cubitale et de celle du rameau anterieur de 
la postieale, un peu plus assombries mate peg fc risiblement, ces 
parties fortement irrisees. Tibia poatfirieufijl deux eperons 
courts, metatarse posterieur a crochets ventraux dans sa moitie 
distale, pulvilles egalant Tempodium, plus court que les crochets, 
a longs poils. Abdomen arque. 

Longueur, 2.2 millimetres. 

Formose, Taihoku, 7 septembre 1912. 
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Genus LIMI0CEIE010MUB Kieffer 
LimnoeMronomus niveicauda sp. nov. 

Femelle et male . — Brim noir. Tete transversale vue de de- 
vant, Yeux glabres, tres arques, pen amincis en haut, ou iis 
sont separes de leur largeiir terminals. Palpes brans, b r article 
guere plus long que gros, 2° plus de deux fois le l Rr , depassant un 
pen la bouche, 3° plus long que le 2°. 4° egalant le 2 e et le 3 r - reunis. 
Antennes du o brim noir, com me leur panache, 2 B article jaune 
sale, presque deux fois le 3 e , 3-11 un pen transversaux, a deux 
rangees transversales de polls du panache, 12° un peu plus de 
deux fois aussi long que 2-11 reunis, pointu au bout. Anten- 
nes de la $ jaunes, scapes bran noir, separes de deux fois leur 
diametre, 2° article fortement retreci au milieu, plus long que 
le 3", un peu aminci a 1'extremite, 3-5 fusiformes, 2.5 fois aussi 
longs que gros, verticilles k 4 ou 5 polls longs, ceux du 5 f article 
depassent un peu le milieu du 6 e article, eelui-ci un peu plus de 
deux fois aussi long que le o e . Balanciers brim noir. Aile de 
la $ n’atteignant pas Textremite de l’abdomen, enfumee faible- 
ment, avec une bande blanchatre transversale, allant du milieu 
de la tige de la posticale au bord posterieur de Paile, et une autre 
occupant la moitie distale de la cellule posticale et traversant 
la partie distale de la cellule diseoidale et de la cellule cubitale, 
mais Pextreme bout distal de ces deux dernleres cellules reste en~ 
fume; base alaire faiblement lobee; surface fmement pointillee, 
un peu plus sombre le long du bord anterieur, radiale et cubitale 
a soies ; cubitale un peu plus de deux fois la radiale, droite, plus 
proche de la pointe alaire que la rameau anterieur de la posti- 
cale, bifurcation de celle-ci distale de deux fois la longueur de la 
transversale; aile du $ subhyaline, a peine assombrie le long 
du bord anterieur. Pattes noires, trochanters blanchatres, 
moitie proximale du metatarse anterieur, • et les quatre tarses 
posterieurs blancs, ceux-ci ont Pextremite des articles 1-3 et les 
articles 4 et 5 brims; tarse anterieur non barbu, metatarse de 
deux tiers plus long que le tibia, plus de deux fois le 2% 2~5 
graduellement raccourcis, 5° encore 5 a 6 fois aussi long que 
gros, au tarse intermediate le 4* et le 5 e a peine plus longs que 
gros, au tarse’ posterieur le 4° de moitie plus long que le 5% 
celui-ci de deux tiers plus long que gros, empodium a peine plus 
long que les pulvilles, plus court que les crochets ; tibia anterieur 
avec une ecaille pointue; peigne des 4 tibias posterieurs occu- 
pant les trois quarts du pourtour, a 2 eperons courts. Abdomen 
de la $ arque, d’un tiers plus long que le reste du corps ; cerci 
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d’ini blanc pur. Abdomen du | tres grele, an moms deux fois 
aussi long que le reste du corps, les 5 premiers tergii.es blan- 
ehatres sur le dessous, segments allonges. Pince a articles tor- 
mina ux Wanes, articles basaux et bundle brim noii\ coin me les 
appendices in Ter i ears ; Sarnelle largejnent ammdio el sans 
pointe ; articles tenninaux bien plus longs que !es basaux,, ires 
minces dsns les deux tiers proximaux, Urn’s distal deux fois ulus 
gros, mdie on massue, muni a son cote medial de sept soies 
align ees Jongitudinaiernent et, a son extremiie, (Tune soie plus 
courte; cote lateral des articles a polls epars et tres longs; ap- 
pendices superieurs inseres prel de roxtmnite des articles 
basaux, qu'ils depassent, jaunes, giabres, transparents, tres 
minces a leur base, graduelleinent clargis j usqu'a lYxtrdmite, ou 
ils sent plus de deux fois aussi larges que la base des articles 
tenninaux; appendices inlerieurs minces, on tonne de (uni ere, 
arques, atteignant presque !e milieu des articles termiiuurx, leur 
extremite renllee en massue et portant dorsalemeni; de longs 
polls arques. 

Longueur, 4.5 millimetres; u , d.b millimetres. 

Philippines, Luzon, Laguna, Los Banos, plus de 100 exem- 
plaires. 

Genus PKYTOCHIEQNQMTJS Kieffer 
Phytochironomus pliilippinarum sp. nov. 

Fcmcllc et male . — Jaune sale ou jaune bnmatre. Tote un. peu 
transversal© vue de devant. Yeux tres arques, tres arnincis 
en haut, ou ils sent separes de deux fois leur largeur terminalc 
( 6 ) . Palpcs longs, l ,,r article pas plus long que gros, 2 ’ double 
du l. 1 "', M de, moitie plus long que le 2", 4 r de moitie plus long 
que le 3". Antennes du ,i Prunes, a panache gris brim, scapes 
noirs ou jaunes, se touchant, 2“ article deux fois aussi long que 
le 3 l “, 3-11 tres transversaux, trois fois aussi gros quo longs, 
12 1 ' presque quatre fois aussi long quo 2-11 minis. Yeux, de la 
9 plus arnincis en haut que chez le a et separes de 3-4 fois 
leur largeur terminalc, partie amincio 2-3 fois aussi longue que 
large. Antenne de la ? de 6 articles, 2" article do moitie plus 
long que le 3% retred au milieu, a col aussi long que gros, 3 <? 
le plus court, graduellement aminci diatalement et sans col, 4" 
et 5 ,! fusiformes, col un peu plus long que gros, verticilles de six 
poils, ceux du 5° article atteignent le milieu du 6°, eelui-ci de 
moiti6 plus long que le 5°. Mesonotum blanchatre et pruineux, 
comme le scutellum, avec trois bandes raccourcies fauves. Aile 
hyaline, atteignant a peine le B" tergite ( $ et 9 ), transversale 
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distale du milieu, brun noir, cubitale d’un tiers plus longue que 
la radiale, droite, aboutissant peu avant la point© alaire, 
deux fois plus loin que la discoidale, bifurcation sous la 
transversals, lobe rectangulaire. Article terminal des tarses 
assombri ; tarse anterieur barbu chez le $ , tibia anterieur a 
peine plus court que le femur, a ecailie obtuse, gradueilement 
amincie, de moitie plus longue que large, metatarse de moitie 
plus long que le tibia, deux fois le 2 e , 2-5 gradueilement un peu 
raccourcis, 5 e cinq fois aussi long que gros, pulvilles atteignant 
presque le milieu des crochets, allonges, a polls longs ; empodium 
depassant le milieu des crochets. Abdomen unicolore, celui-du 
$ deux fois aussi long que le reste du corps, segments 2-7 
allonges, segment anal gradueilement aminci en avant ; abdomen 
de la 2 presque aussi gros que le thorax, droit, 2.5 fois aussi 
long que le reste du corps, segments a peine transversaux ; le 
segment anal a dorsaiement, a chaque angle du bord posterieur, un 
petit lobe brun, gradueilement aminci et un peu plus long que les 
cerci, a polls longs et denses ; dessous du msme segment a deux 
lobes se touchant presque; cerci bruns. Pince du $ ayant la 
point© de la lamelle noire; articles terminaux un peu plus longs et 
aussi larges que les basaux, un peu amincis au tiers distal, cote 
medial droit, a polls assez denses dans son tiers distal, cote lateral 
tres convexe; appendices superieurs longs, tres minces, arques, 
depassant Particle basal; appendices inferieurs depassant le 
milieu des articles terminaux, peu larges, sauf un peu plus de 
tiers distal qui est elargi en massue, un peu courbe et portant dor- 
salement, sur un cote, des poils bruns, arques, longs et gros, sur 
Pautre cote des poils droits, bien plus fins et un peu plus courts. 

Longueur, $ , 5 millimetres ; 2 , 6-7 millimetres. 

Philippines, Luzon, Laguna, Los Banos, plus de 100 exem- 
plaires. 

Proche de taincmus Kieff., qui en differe par les appendices 
inferieurs de la pince pointus au bout, par la lamelle a pointe 
concolore et par la couleur de Pabdomen. 

Genus XKIBIODOXA Kieffer 

Kribiodoxa pnlchripennis sp. nov. 

Femelle — Brun noir. Antenne jaunatre, de 6 articles ; scape 
brun, 8° et 4 e article gradueilement amincis distalement, 5 e ellip- 
soidale, a verticille de cinq polls atteignant Pextremite du 6 e 
article, celui-ci deux fois aussi long que le 5 e , avec un poil distal 
egalant sa demi-longueur. Thorax s’avancant presque en bee 
au-dessus de la tete. Balanciers blancs. Aile blanche, non 
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transparente, sans lobe, a taches cron noir profond, donfc la plus 
grande est presque earree, a peine transversale, aussi large que 
la longueur clu rameau posterieur de ia posticale, ogu, lenient dia- 
tante de la pointe alaire et de lorigine de la discoulaie. reliant 
le bord anterieur au rameau anterieur de posticale, die est 
traverse© par la disco i dale, qui est bJaudie on on tier; line second.© 
tache subcarree, petite, situee centre la nervure median©, s’arre- 
tant a Forigine de la cubilale et no tv.uchani; pas la tige de la 
posticale; i me egale a la 2", est situee dans la cellule posti- 

cale, centre le milieu du rameau anterieur et .fait suite a la I 1 ' ; 
une 4°, allongee en forme de band© longitud inale et etroite, est 
situee dans la cellule anale, un peu plus distant© du bord infe- 
rieur et du rameau posterieur que de la tige de la posticale; cubi- 
tal© droite, tres rapprochee de la costale, aboutissant a peine plus 
pres de la pointe alaire que le rameau anterieur de la posticale; 
transversale pale, proximal© du milieu de Fade, bifurcation de 
la posticale distale de la longueur du rameau posterieur, celui-ci 
oblique, Fanterieur continue la direction de la tige. Pattes 
blanches, moitie distale des femurs brun noir, empodium tres 
court, pas de pulvilles, peignes occupant les deux tiers du pour- 
tour, a deux eperons courts. Abdomen noir mat, fortement 
comprime, guere plus long que le reste du corps. 

Longueur, 1 millimetre. 

Philippines, Luzon, Laguna, Los Banos, e’est a ce genre qu’il 
faut rapporter aussi les trois inseetes de Formose, que ,fai de- 
crits sous les noms de Paratcndvpcs nigrofasciatus , P. concolo - 
ripes et P. astictus . 

Genus EEDQCHIIiQHQMXTS Kicflcr, 1918 

11 faut rapporter a ce genre CMrmiomw pelcmvm KiefF. de 
Formose. Les caracteres de ce genre sent: Antennes de 14 
articles chess le £ , de 7 chez la 9 ; tibia anterieur avee one 
6caille distale term in ee par un petit eperon; articles tenninaux 
de la pince sans range© di stale de soujh riguies au c6i;6 median, 
appendices inferieurs d6passant les articles basaux, a longs polls 
dorsaux et incurves. Le type est: Ghironowm alismaiis Kieff . ; 
il faut encore y aj outer les especes europeennes suivantes; bry- 
ozoarwn K., daniem K., dispar Meig., calolabk K., leucolabis K, 
type, longiclava K., meinerti K. (sub Glyptotendipes) , mild K, 
nymphella K, nymphoides K., occultus K., signaticornis K, 
sparganii K. (nymphaex Will. ? larve et nymphe) , tendons Fabr., 
et mntholabis K. 
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Genus CBHLONOMTJS Meigen 
CMronomus sauterianus sp. nov. 

Male . — -Brun noir. Yeux amincis en hant, ires argues, sepa- 
res par leur largeur terminals. Palpes longs. Antennes brim 
clair, comma le panache, scape noir, articles 3-11 transversals, 
12° un pen plus cle deux fois aussi long que 2-11 minis. Lobes 
frontaux distincts. Mesonotum brun roux, brillant, a trois 
bandes raccourcies brun ncir. Balanciers blancs, extremite de 
la massue brun noir. Aile hyaline, lobe a angle droit, nervures 
jaunatres, cubitale aussi pres de la pointe alaire que la disco!- 
dale, bifurcation de la posticale notablement distale. Pattes 
jaunatres, tarse anterieur et deux ou trois derniers articles des 
a utres tarses assombris, articles 2-4 du tarse anterieur barbus, 
polls 3-4 fois aussi longs que la grosseur des articles, metatarse 
de moitie ou presque de deux tiers plus long que le tibia, 2-4 
graduellement raccourcis, empodium depassant un pen le milieu 
des crochets, pulvilles egalant Tempodium, larges, a longs polls ; 
peignes occupant les f du pourtour, les deux eperons courts. 
Abdomen graduellement elargi en arriere, tergites 2-6 allonges, 
deux fois aussi longs que larges, 7 e de moitie plus long que large, 
tres elargi, 8° un peu plus long que large, graduellement aminci 
en avant, bien plus mince que le precedent. Pince aussi mince 
que le 8 e segment; articles terminaux plus longs que les basaux, 
arques, peu larges, graduellement ela'rgis dans la moitie prox- 
imale, partie distale ayant au cote median six soies rigides allig- 
nees, extremite avec une sole plus courte; appendice superieur 
insere pres de 1’ extremite des articles basaux, arques, courts, 
tres minces; appendice inferieur depassant le tiers basal des 
articles terminaux, un peu elargi au bout, oil il porte dorsalement 
de longs polls arques ; lanielle avec une longue pointe. 

Longueur, 5 millimetres. 

Formose, Taihoku, 7 novembre 1912. 

CMronomus aurantiacus sp. nov. 

Femelle . — Jaune orange et mat, Yeux separes de leur largeur 
terminate. Lobes frontaux presque ponctiform.es. Antennes 
jaunes, 6 e article assombri, de deux tiers plus long que le 5% 
2 0 retreci au milieu, col aussi long que gros, 3-5 a col allonge. 
Mesonotum blanchatre, a trois bandes raccourcies d’un jaune 
roux, la mediane un peu luisante. Aile blanche, nervures blan- 
chatres, transversale noire, lobe rectangulaire, cubitale aussi 
proche de la pointe alaire que la discoidale, bifurcation de la 
posticale sous la transversale. Pattes d’un folane pur, handles 



590 


The Philippine, Journal of Science 


1321 


fauves, femurs blane jamuitre, extremite des tibias et dos quatre 
premiers articles tarsaux a insi quo lo 5‘‘ article brums : metatarse 
anterieur de deux tiers plus long quo 1c tibia, deux fois le 

plus court que le 2”, 4" au moins de mo it id plus long que le 
3°, deux fois et demie aussi long que le 5". Abdomen cwnprime 
et arque. 

Longueur, 4 millimetres. 

Formose, Taihoku, 7 novembre 1912. 

Chirononuis circumdatus Kieff. 

Male et femelle , — Yeux squires do leur largueur terminate; 
tibia anterieur beaucoup plus court que lo lemur. 

Formose, Daitotei, juin 1914; Taihoku, 7 november 1912; 12 
$ o , 14 $ 9 . 

Var, anomalus var. nov. 

Male et femelle . — Articles 2" el 3" du tarse anterieur subegaux, 
le 4" distinctement plus long que le 3°, plus de deux fois a us si 
long que le 5", tons deux dTm brun noir; ies deux eperons des 
tibia’s posterieurs tres courts, comme chez le type. Quant an 
rests, semblable au type. 

Longueur, $ , 5-6 millimetres ; 9 , 4 millimetres. 

Formose, Daitotei et Taihoku. 

CMronomus inemifrons Kieflx 

Femelle ,— Yeux tres arques, amincis en haut, distants au plus 
de leur largeur terminate. Nervures jaunatres, cubitale aussi 
pres de la pointe alaire que la discoidale, 2‘‘ longitudinal© abou- 
tissant plus pres de la radiate que de la cubitale, lobe reetangu- 
laire. Pulvill.es a longs polls, depassant un pen le milieu des 
crochets, aussi longs que Fempodiiim. 

Formose, Anping, en oetobre 1912. 

CMronomus chlorophorus Kiel!. 

Male ,— Tarse anterieur assombri, non barbu, metatarse au 
xnoins de moitie plus long que le tibia, deux fois ie 2" article, 4* 
double du 5% plus court que le 3". Tergites 3-6 allonges, 7" 
aussi long que large, brunatre comme le 8% celui-ei graduellement 
aminci en avant. Pince brunStre, articles terminaux blanch atres. 

Formose, Anping, en octobre 1912. 

Genus CAETERIA novum 

Caracteres comme Ghironomus sauf: Pulvilles rameux des 
leur base; articles terminaux de la pince tres larges et courts, 
sans rangee de soies rigides, a contour obovalaire, avec un petit 
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ongle triangulaire an bout, appendices inferieurs tres longs, 
lamelle depourvue de points. 

Type, CMronomiis longilobus Kieff. 

Ce genre est dedie au dipterologiste anglais H. F. Carter, 
F. E. S. 

Carteria longilobus Kieff. var. fulviventris var. nov. 

Male. — Jaunatre. Yeux arques, amincis en haut et separes 
par leur largeur terminals. Palpes longs. Antennes brunatres, 
panache fauve, scape jaune, 2 e article deux fois aussi long que 
le 3 ,J , 3-11 un peu transversaux, 12 e deux fois aussi long que 
2-11 reunis. Thorax brillant, trois bandes raccourcies du me- 
sonotum, metanotum et mesosternum d ! un jaune plus fence. 
Balanciers blanchatres. Aile hyaline, a lobe rectangulaire, ner- 
vures pales, cubitale presque aussi pres de la pointe alaire que 
la discoidale, bifurcation de la posticale un peu distale de la 
trans versale, celle-ci au milieu de Faile. Pattes blanchatres, 
extremite du femur anterieur, moitie basale du tibia anterieur, 
son extremite et le tarse un peu obscurcis, metatar se de deux 
tiers plus long que le tibia, 2* article un peu plus long que le 
tibia, 3° plus court que Ie 2% subegal au 4 e , celui-ci double du 5* ; 
peignes occupant les trois quarts du pourtour, les deux eperons 
courts; pulvilles atteignant les deux tiers des crochets, larges, 
rameux, les rameaux sortant tons de la base, empodium mince. 
Abdomen entierement iaune sale, comme la pince. Celle-ci con- 
form^ comme chez le type, sauf les appendices inferieurs, dont 
des deux tiers proximaux sont presque trois fois aussi Targes 
"que les appendices super ieurs, tiers distal elargi en demi-cercle; 
chez le type, les appendices inferieurs ont leur moitie clistale 
un pen elargie, 2.5 fois aussi longue que large et graduellement 
amincie en pointe, leur moitie basale non deux fois aussi large 
que les appendices superieurs, lamelle obtuse, mais presque trian- 
gulaire chez le type, tandis qn’elle est largement arrondie en 
arriere chez la variete. 

Longueur, 3 millimetres. 

Formose, Anping. 

Genus BITANYTASSTJS Kieffer 

Ditanytarsus formosaims Kieff. (sub T any tar sics) . 

Male et femelte .— Yeux tres arques, graduellement amincis, 
distants de leur demi-longueur ou de 5 fois leur largeur ter- 
minale. Eperon du tibia anterieur aussi long que la demi- 
grosseur du tibia. 

■ Formose, Anping, 16 i 5,2 s ?, 
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Sheet any tarsus formosss sp. nov. 

Male et femclle . — Vert (<_-;) on jaune verdutro ( v ). Yeux 
Ires arques, separds de trois quarts do lour longueur. Falpes 
longs, articles 1-4 graduellernen t plus longs. An tenues du A 
grises comme 3e panache, articles 2-12 gradiiolteinent plus longs, 
les premiers un peu transversaux, les derniers nresque deux fois 
aussi longs que gros, 14" a peine egai h 2-13 reunis. Antennas 
de la 9 jaunatros, de 5 articles, dont le 2" un pen rdtreci an. 
milieu, presqne deux fois aussi long que }e 3", les suivanls oil i p- 
soxdaux, verticill.es a 5 ou G longs polls, ceux du 4" article 
depassent le 5°, celui-ci deux fois et demie aussi long que h 4q 
un peu grossi au-dessus de la base et muni a cet endroit d’un 
verticille double de 6 longs polls, extremite avec un poll mediocre. 
Mesonotum avec trois bandos raccourcies jaunes. Balaneiers 
Wanes. Aile hyaline, glabre, non lobee, extremite de 3a cellule 
cubifcale et de 3a cellule discoidale, aiiisi que le milieu du tiers 
distal de la cellule discoidale a longs poils, cette pilosite un pen 
plus etendue dans les trois memes cellules chez la 9 que chez 
le $ ; transversale comme chez Ckivmiomm , cubital e droite, plus 
proclie de la pointe alaire que le rameau anterieur de la posticale, 
bifurcation un peu distale, un peu proximale du milieu de Faile. 
Pattes blanches, 4 tibias posterieurs a longs poils, tibia anterieur 
egalant la moitie du femur, metatarse un peu plus de deux fois 
aussi long que le tibia, double du 2", 2-4 graduellement rue- 
courcis, 4° cle deux tiers plus long que le 5 <! , pulvilles mils, 
empodium tres court, eperon du tibia anterieur aussi long que la 
demi-grosseur du tibia, peignes des 4 tibias posterieurs separes, 
courts, chaeun avec un eperon. Abdomen du A dlargi en ar- 
riere, segment anal gradiudloment a mind on avant, subtrian.- 
gulaire. Pince verte comme Fabdomen, articles torminaux 
graduellement amincis distaternenl, appendices in for i curs do- 
passant les articles basaux, a longs poils doivsaux arques ; brosse 
courte, k poils simples; lamello graduellement amincie en pointe. 

Longueur, $ , 1.8 millimetres ; 9 , 1.2 millimetres. 

Formose, Anping, octobre 1912, 8 u,l $■ 

Genus PEITAPEBILUM Kieffer 
Pentapedilum pygmsaum sp. nov. 

Femelle , — Blanc sale, a poils gris, nombreux et longs. An- 
tennes de 6 articles, dont les deux derniers sont soudes, 2 C plus 
de moitie plus long que le 3% subeylindrique, a peine aminci au 
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bout; 8° et 4 e avec tin col urn peu plus long que gros, nodosite 
a peine plus longue que gross© ; 5 C globuleux; verticilles a 8 
ou 9 longs polls, ceux du 5 e article clepasse le 6 e , celui-ci 
soude au 5 e , mais tres mince et plus de trois fois aussi long 
que lui, avec deux polls clistaux aussi longs que Farticle. Thorax 
depassant de beaucoup la tete en avant. Aile tres velue 
de gris, graduellement amincie a la base, transversal© oblique 
comnie cliez Ghironomus , cubitale depassant la radiale de plus 
d’un tiers, aboutissant pres de la points alaire, discoidale aboutis- 
sant a la pointe alaire, bifurcation assez distale. Balanciers 
blancs. Pattes blanchatres, femur anterieur d’un tiers plus long 
que le tibia, metatarse de deux tiers plus long que le tibia, double 
du 2 e article, 2-4 graduellement un peu raccourcis, 4 e de moitie 
plus long que le 5% empodium egalant presque les crochets, a 
polls ventraux bifurques, pulvilles un peu plus courts que r em- 
podium, probablement a 4 ; tibia anterieur avec une ecaille gra- 
duellement amincie et un peu plus longue que large ; pattes pos- 
terieures a longs polls, peignes du tibia occupant les trois quarts 
du pourtour, eperon unique, plus long que la grosseur du tibia. 

Longueur, 1 millimetre.. 

Pormose, Anping, octobre 1912, 4 $ $ . 




FUNGI SINENSIS ALIQUOT A GL. PROF. OTTO A. REIN- 
KING COLLECT! ET COMMUNICATI 

Par P. A. Saccardo 
Padova , Italy 

A. TELEOMYCETAE 

HYMENOMYCBTINEAB 

SCHSZOPHYLLUM Fries 

SCHSZGPHYLLUM COMMUNE Fr. Syll. F ung. 5: 655. 

Hab. in ramis emortuis Mori albae (4623). 

Kwang Tung, Heung Shan, Reinking 1*623, May 27, 1919. 

PSATHYRA Fries 

PSATHYRA SPADICEO-GR1SEA (Schaff.) Quel. Syll. Fung. 5: 1065. 

Hab. ad terrain (4553). 

Kwang Tung, Tung San Pang, Reinking 1*553, May 26, 1919. 
PUCCINIACEAE 

PUCCiNIA Persoon 

PUCCiNIA PRUNI-SPSNOSAE Pens. [Uredosporae] Syll. Fung. 7: 648. 

Plab. in folliis vivis Pruni persicae (4718). 

Kwang Tung, Canton, Reinking 1*718, May 7, 1919. 

PUCCiNIA LONGICORNIS Pat et Ear. [Uredosporae] Syll. Fung. 11: 200. 

Plab. in foliis vivis Bambusae sp. (3953) . 

Fukien. Foochow, Skvortzoiv 3953 , June, 1918. 

KUEHNEGLA P. Magnus 

KUEHNEGLA FIGS (Cast) Butl. [Uredosporae] Syll. Fung. 7: 847 
( IJredo ). 

Hab. in foliis vivis Fici Caricae (4730). 

Kwang Tung, Canton, Reinking 1*730 , May 7, 1919. 

KUENHNEOLA MOR1COLA P. Henn. [Uredosporae] Syll. Fung. 17: 451. 
( Uredo ). 

Hab. in foliis vivis Mori albae (4632) . 

Kwang Tung, Canton, Reinking 1*632 , June 15, 1919. 
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SPHAEROPHRAGMiUM P. Magnus 

SPKAEROPHRAGMIUM ACACiAE (Ckc.) Magn. [Toleiitosj/. el Urcdosp.j 
Syll. Fung-. 11: 200. 

Iiab. in foliis vivis Albizziae Lebbck (31)62). 

Fukien, Foochow, Skvorlzow oh 6:2, June, 1018. 

USTILAGINACEAK 

USTiLAGO Porsoon 

USTiLAGC PENN1SETI Rabeuh. Syll. Fung. 7: 402, 

Hab. in ovariis Penniseti sp. (3950) . 

Fukien, Foochow, Skvortzov) 3966, June, 1918. 

USTILAGO SACCHARI Rabenli. Syll. Fung. 7: 450. 

Hub. in vaginis et interiors ciiirm Sacchari ofTicinarimi (" 1979 ) . 
Kwang Tung, Paalc Shan, limilmig 467 1), May 16, 1919. 

PERONOSPORACEAE 

PERONOPLASMOPARA (Berlese) Clinton 
PERONOPLASMOPARA CUBENSIS (Berk, et Curt.) Clint. 

Penmospom cubcmix B. et C. Syll. Fung. 7: 261 (Peronospom ) . 

Hab. in foliis vivis Cueimieris sativi (4633, 4684) et Cucur- 
bitae maximae (4701). 

Kwang Si, Tang Uen, Reinkmg 4633 f June 8, 1919; Kwang 
Tung, Canton, Reinking 4634, May 8, 1919; Kwang Tung, Houng 
Shan, Reinking 4701, May 27, 1919. 

SPHAERIACEAE 

PHYSALOSPORA Nicasl 

PHYSALOSPORA RE! N KINGIAN A S ace. sp. tiov. 

Peritheeiis giobulosis, subeutaneis, saopius grcgatim seria- 
te 200-250 //. diam., vix palpillatis, nigris, initio intus alibis, 
contextu pachy dermatico, in d i stin cto celluloso, f ul i gi neo, 
ascis tereti-clavatis, breviter sensim stipitatis, 115-120 x 12, 
obsolete paraphysatis, 8-sporis; sporidiis oblique monostichis 
v. distichis, fusifonnibus, rectis curvulisve 30-83 x 5.5-6, rare 
brevier ibus, intus nubilosis, hyalin is. 

Hab. in culmis emortuis Bambusae vulgaris, socio Melanconio 
sphaerospermo (4738). Imprimis sporidiis fusoideis, longis 
dignoscenda, et a Phys. Bambusae omnio diversa. 

Kwang Tung, Canton, Reinking 4738, May 14, 1919. 
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PHYSALOSPORA PROPiNQUA Sacc. sp. nov. 

Peritheciis gregariis, saepius seriatis, globulosis, obtuse 
papillatis, subcutaneo-erumpentibus, prominulis, intus albis, 
0.25-0.33 mm diam., ascis crasse clavatis, breviter stipitatis, 
crasse tunicatis, 85—95 x 18-20, octosporis, obsolete paraphv- 
satis ; sporidiis distichis, oblongo-fusoideis, saepe inaequilateris, 
utrinque obtuse tenuatis, 18-20 x 6, hyalinls. 

Hab. in ramis emortuis. Ricini communis (4676). Affinis Ph. 
gregariae, sed sporidiis subfusoideis, angustioribus et Ph. 
Reinkingiana see! sporidiis brevier ibus di versa. 

Kwang Tung, Canton, Reinking 4676, May 12, 1919. 

ANTHOSTOMELLA Saccardo 
ANTHOSTOMELLA PROFUNDA Sacc. sp. nov. 

Peritheciis gregariis, strato ligneo profunde immersis, glo- 
bulosis, 0.5-0.7 mm diam., et collo longiusculo, cylindrico, mat- 
ricis superficiem circulariter e sporis nigro-foedatam, attingen- 
tibus, contextu molliusculo, olivaceo-fusco ; ascis cylindricis, 
breviter stipitatis, apice rotundatis, 140-150 x 9-10, filiformi 
paraphysatis, octosporis; sporidiis, recte monostichis, ellipsoideis 
14 x 9, fuligineis, initio strato hyalino obvolutis. 

Hab. in culmis emortuis Bambusae sp. (4733). A ceteris 
congeneribus bambusicolis diversa. 

Kwang Tung, Canton, Reinking 1*733, May 12, 1919. 

D1DYMOSPHAER5A Fuckel 
DIDYMOSPHAERIA INFOSSA Sacc. sp. nov. 

Peritheciis gregariis strato ligneo profunde immersis, glo- 
bulosis 0.3-0.5 mm diam. et collo elongato, cylindrico matricis 
superficiem attingentibus, nigris, contextu minute celluloso, 
fuligines; ascis cylindraceis, brevissime stipitatis, apice rotun- 
datis, 190-200 x 12, 8-sporis, obsolete paraphysatis; sporidiis 
monostichis, fusoideis, utrinque acutatis, rectis v. inaequilateris, 
1-septatis, non constrictis, 28 x 8 ; eximie longitror&um striatis, 
olivaceis v. fusco-olivaceis. 

Hab. in culmis emortuis Bambusae vulgaris (4732) . A ceteris 
speciebus bambusicolis rite dignoscenda; cum praecedente situ 
peritheciorum mire convenit, etsi diversissima. 

Kwang Tung, Canton, Reinking 1*732, May 12, 1919. 
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DSDYM ELLA Saccardo 

DfDYM ELLA EUMORPHA (B. et C.) Sacc. Syll. Fung. 1: 500. 

Asci paraphysati, 45-50 x 8-10; sporidia 11-12 x 2, 8-2, 5, 
saepe curvula, fusoidea. 

Hab. in cuimis Bambusae sp. (4688), 

Kwang Tung, Canton, Rc inking May 7, 1919. 

APIOSPORA Saccardo 

APiOSPORA MCNTAGNE1 Sacc. Syll. Fung. 1: 53!). 

Hab. in cuimis emortuis Bambusao sp. (4694). 

Kwang Tung, Canton, Rcmlcivg May 20, 1919. 

M ETASPHAERIA Saccardo 
SVi ETASPHAERIA CONOIDEA Sacc. sp. nov. 

Peritheciis gregariis, globoso-conieis, erumpentibus, nigris, 
0.5 mm (Ham., duriuseulis, ostiolo subrostellato emergent! ; 
ascis cylindricis, 170-180 x 8-9, octosporis, breviter stipitatis; 
sporidiis oblique monostichis, oblongo-fusoideis, utrinque aeutu- 
lis, interdum inaequilateris, 3-septatis, non wmstrictis, 4-guttatis, 
26 x 7, hyalinis. 

Hab. in ramis emortuis Psidii guajavae (4672). 

Kwang Si, Tang Uen, Reuniting M '72, June 7, 1919. 

PERON EUTYPA Saccardo 

PERONEUTYPA HETERACANTHA Sacc. Syll. Fung. 1: 177 (. Eutypa ). 

Hab. in ramis emortuis Gitri nobilia (4508). 

Kwang Si, Tang Uen, Rem/ting irm, June 7, 1919. 

EUTYPELLA Nitwlike 

EUTYPELLA CITRICOLA Spcg. Syll. Fung. 16: 42H. Forma eulypa. 
Hab. in ramis emortuis Gitri grand is (4576). 

Kwang Si, Tang Uen, Remking 1,576, June 7, 19:19. 

EUTYPELLA BAMBUSINA Pena, et Sacc. Syll. Fung. 14: 480 ( Kutypa ). 

Asci clavulati, 26-25 x 4, 5 p. sporif., sporidia allantoidea, 
5-6 x 1, 5-1, 8, hyalina curvula. 

Hab. in cuimis emortuis Bambusae sp. (1609 et 4696) . 

Kwang Tung, Canton, Reinking 4-609, 4696, May, 1919. 

DIATRYPELLA Ces. et de Notaris 

DiATRYPELLA VERRUCIFORMIS (Ehrb.) Nice. Syll. Fung. 1: 201. 

Hab. in ramis emortuis Mori albae (4705). 

Kwang Si, Tang Uen, Reinking 4705, June 8, 1919. 



is, 5 Saccardo: Fungi Sinensis 599 

HY POXY LON Bulliard 

HYPOXYLON SERPENS (Pers.) Fr. SylL Fung*. 1: 378. 

Hab, in radicibus emortuis Punicas granati (8960), Citri no- 
bilis (4567) et arboris indet. (4683), 

Fukien, Foochow, Skvortzow 3960, June, 1918. Kwang Si, 
Tang Uen, Reinking 1567, June 7, 1S19. Kwang Tung, Teng 
Oo, Reinking .1633, June 12, 1919. 

NUMMULAR! A Tulasne 

NUMMULARIA PUNCTULATA (B. et Rav.) Sacc. Syll. Fung. 1: 399. 
Hab. in tru'nco non determinate (4604) . 

■ Kwang Tung, Canton, Re-inking 4604, May 20, 1919. 


HYPOCREACEAE 

ST1LBON ECTR1A Karsten 

STILBGN ECTRi A LATER3TJA Karst. Syll. Fung. 9: 986. 

Hab, in ramis emortuis Manihot utilissimae, socio Stilfco la- 
teritio (4636) ; in cortice indeterm. (4558) . 

Kwang Tung, Heung Shan, Reinking 4558, May 27, 1919: 
Kwang Tung, Tung San Pang, Reinking 4636, May 26. 1919. 

M EGALON ECTRI A Saccardo 

MEGALONECTRIA PSEUDOTRICHf A (Schw.) Speg. Syll. Fung. 2: 560; 
var. OL3GOSPORA Sacc. var. nov. 

Ascis tetrasporis, 90-105 x 18 ; sporidiis 30-35 x 12 cribroso, 
6 ad 7-septatis, dilutissime fuscis. 

Hab. in cortice indeterm. 

HYPON ECTRI A Saccardo 
HYPONECTR1A SINENSIS Sacc. sp. nov. 

Macuiis eorticalibus subalutaceis, versiformibus ; peritheciis 
dense gregariis, subcut aneis, globulosis, 0.20-0.25 mm diarn., 
pallidis, ostiolo subumbilicato albo erumpenti; centextu laxe 
cellulose, sordide aureo; ascis cylindraceis, breviter stipitatis, 
130-150 x 17-19, apice rotundatis, tunica initio incrassata 
praeditis, paraphysibus diffiuentibus, octosporis; sporidiis* obli- 
que monostichis oblongo-limoniformibus, apicibus brevissime 
apiculatis, rectis v. inaequilateris, 28 x 12, hyalinis, farctis. 

Hab. in ramis morientibus Citri sp. (4670). Ad genus Phy- 
salosporinam nutat. 

Kwang Tung, Paak Shan, Reinking 4670, May 16, 1919. 
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DOTHIDEAGEAE 

DOTH! DEA Fries 

DOTH IDEA TETRASPORA B. ct Br. Syli. Fung. 2: (MO; v.'ir. C5TR1COLA 
Sacc. vur. nov. 

Sporidiis quarn typi paulio brevioribus, 16 x 7, vufo-l'iiiijri- 
neis, articulis suhaequalibus ; ascis 70 x 11-12. 

Hab. In truneo emoriuo CItri IrifoUatae (8961). 

Fukien, Foochow, Skvortzo-w 3901, Juno. 1018. 

PHYLLACHORA Nitschkc 
PHYLLACHORA SINENSIS Sacc. sp. nov. 

Stromatibus minutis, subcircularibus, amphigenis in maeulis 
flavidis innatis, paucilocularibus, loculis cpiphyleis non v. vix 
emergentibus ; ascis cylindricis, praelongis, 190 x SMI; spori- 
diis monostichis, fusoideis, utrinque obtusatis, 28 x 9 ; hyalinis, 
farctis. 

Hab. in folds vivis Bambusae sp. (3958) , Phyll. eximiao Syd. 
(in Arundinaria) affinis, dilfcrt imprimis ascis mu,ll;o angus- 
tioribus. 

Fukien, Foochow, Skvortzov ; 39 OS, June, 1918. 

B. DEUTEROMYCETAE 
HYSTERTTNEAE 

GLONIOPSIS de Notar is 

GLONIOPSIS AUSTRALIS (Ruby) Sacc. Syll. Fung. 2: 774 et 9: 117. 
Hab. in ramis emortuis Pruni Persicae (4671). 

Kwang Tung, Tung San Pang, lUinkvny Jp07t, May 26, 1919. 

HYSTEROGRAPHIUIVI Oorda 

HYSTEROGRAPHIUM MORI (Sehvv.) Itehm, Fung. 2: 783. 

Hab. in ramis emortuis Mori albae (4679). Videtur haec 
species, sed asci immaturi. 

Kwang Tung, Canton, Reinhmy J t 079, May, 1919. 

SPHAERIOIDACEAE 

APOSPH AERI A Berkeley 

APOSPHAERIA FUGAX Sacc. sp. nov. 

Pycnidiis gregariis, subepidermicis sed max liberis et facile 
secedentibus, globoso-lentieularibus 100-125 /A diam., nigris, 
valde regularibus, contextu minute celluloso olivaceo-fuligineo, 
ostiolo circularis 7-8 /x diam.; sporulis ovoideo-oblongis, 11—12 
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x 5, 5-6, guttulatis, hyalinis; conidiophoris acicularibus, 5-7 x 
2-3, hyalinis. 

Hab. in ramis emortuis Manihot utilissimae (4850). 

Kwang Tung, Canton, Reinking 4050, June 15, 1919. 

APOSPHAERIA F U SCO- M AC U LAN S Sacc. Syl 1. Fung. 3: 174. 

Hab. in ramis emortuis Pruni Persicae (4734) . 

Kwang Tung, Canton, Reinking 4734, May 7, 1919. 

PHOMA (Fr.) Desmaziere 
PHOMA MEDIA Ell. et Ev, Syll. 10: 184. 

Sporulae fusoideae 12 x 24, hyalinae. 

Hab. in caulibus emortuis Asparagi officinalis (3967). 
Fukien, Foochow, Skvortzow 3967 , June, 1918. 

SPHAERONAEMA Fries 
SPHAERONAEMA REINKING! I Sacc. sp. nov. 

Pycnidiis gregariis e basi incrassata latent!, subulato-conicis, 
erumpentibus, nigris, fragilibus, 0.50-0.75 mm, altis, carbona- 
ceis, apice obtusulis; sporulis cylindraceis, utrinque rotundatis, 
rectis, 8x3 hyalinis, sporophoris bacillaribus, raro furcatis, 
23-26 x 2, 3, hyalinis. 

Hab. in ramis emortuis Aleuritis moluccanae (4668). Pyc- 
niclii contextus obscure parenchymaticus non hbrosus. 

Kwang Si, Tang Uen, Reinking 4668, June 7, 1919. 

SPHAERONAEMA REIN KINGS! Sacc. var. C1TRICOLA Sacc. var. now 

A typo dignoscitur pycnidiis basi profundiis infossis globosis- 
que, rostro aequali; sporulis paullo majoribus, obtusioribus, 
medioque interdum leviter constrictis, 10 x 4. 5-5. 

Hab. in ramis emortuis Citri grandis (4568). Rectius forte 
specifice distinguenda species. 

Kwang Si, Tang Uen, Reinking 4568, June 7, 1919. 

SPHAEROPSIS Leveille 

SPHAEROPSIS MAGNOLIAE Magnaghi Syll. Fung. 16: 313. 

Hab. ill foliis emortuis Magnolias sp. (3965). 

Fukien, Foochow, Skvortzow 3965 , June, 1918. 

SPHAEROPSIS VALSOIDEA Cke. et Ell. Syll. Fung. 3: 299. 

Hab. in ramis emortuis Mori albae (4720) . 

Kwang Tung, Sun Wai, Reinking 4720, May 23, 1919. 

DIPLOD1A Fries 

DSPLODIA MOR1COLA B. et C. Syll. Fung. 

Hab. in ramis emortuis Mori albae (4704). 

Kwang Si, Tang Uen, Reinking 4704 , June 8, 1919. 
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OiPLODiA PERSICAE Sacc. Syll. Fung. 3: oil. 

Hab. in ramis emortuis Prtmi Porsirae, soeia Aposphaeria 
fuficomaculanti (4734) . 

Kwang Tung, Canton, Re ink hi g May 7, IS) 19. 

DIPLOD3A MAN l HOT! Satv. Ann. Mycol. (19! i): ;i!0. 

Hab. in ramis emortuis Manihot; utilissimae (4037). 

Kwang Tung, Tung San Pang, Re inking MUi ?\ May 2(>, 1919. 

PERISPOlilACJKAE 

M3CROXYPHIUM Saccanlo 
M3CROXYPHIUIVI OBTUSULUM Sacc. sp. uov. 

Epiphyllum, efuisum, tenue, fuliginosum, secede ns ; iiyphis 
mode repentibus, filiform ibus, ramosis, modo ereclis, monilifor- 
mibus 40-50 x 4-5, f uligineis ; curatopycnidiis eylindraceis, bre- 
vibus, simplicibua, apiee obtusis, non v. vix fimbriatis, 50-90 
x 20, atro-f uligineis ; sporulis globulosis, hyalinia, 4-5 x 3-4, 

Hab. in foliis vivis ‘Psidi'i Ouajava (4725). 

Kwang Tung, Paak Shan, Item king PPM, May .15, 1919. 


MELANCONIACEAE 

COLLETOTR1CHUM Oorda 
COLLETOTRICHUM SEPTORIOIDEQ Sacc. sp. nov. 

Aeemiiis punetiforraibuR, atris, cvimmpentibus, gregariis v. 
seriatis, 0.25-0.50 mm long.; setulis ox hypostromate dense, in- 
distincLe eclluloso, fuligineo emorgentibus, ill i form ibus, brevi- 
bus, conti nuis, fuligineis, 33 x 3-4, apiee obtusulis; eonidiis 
ii.liformi.bus, amiatis, 14 x 1, 7, hyalinis, eontinuis; eonidiophoris 
brevissiniis. 

Hab. in eulmis emortuis Bambusao vulgaris (47-13). Impri- 
mis eonidiis septorioideis distinguenda species. 

Kwang Tung, Canton, Ranking May 12. 1919. 

M ELANCONlUiVS Link 

MELANCGIMlUiVI SPHAEROSPERMUM (IW) link. Syll. Fung. 3; 759. 

Hab. in eulmis morientibus Bambusao sp. (4687, 4597, 4708, 
4710) . 

Kwang Tung, Canton, Reinking J687, &(M7, 4708, 4710, May, 
1919. 

MELANCON1UM HYSTERINUM Sacc. Syll. Fung. 11; 572. 

Hab. in eulmis emortuis Bamhusae sp. (4608). 

Kwang Tung, Canton, Remking 4608, May 20, 1919. 
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MELANCONIUM BAMBUSINUM Speg. Syll. Fung. 10: 479. 

Hab. in culmis morientibus Bambusae sp. (3969). Gonidia * 
22-24 x 14-15, nempe paullo minora quam in typo Spegazzi- 
niano, ubi indicantur 30 x 20. 

Fukien, Foochow, Skvortzov) 3989, June, 1918. 

MELANCONIUM SACCHARI Cooke Syll. Fung. 14: 1019. 

Hab. in culmis emortuis Sacchari officinarum (4699, 4739, 
4740). 

Kwang Tung, Canton, Reinking £699, May 26, 1919 ; Kwang 
Tung, Paak Shan, Reinking £789, £7£0, May 16, 1919. 

MELANCONIUM (ENDOCALYX) M ELANOXANTH U M B. et Br. Syll. 
Fung. 3: 758. Cfr. Petch in Ann. Bot. 22 (1908) 389. 

Hab. in petiolis emortuis Livistonae ehinensis (4723). 
Kwang Tung, Eeung Shan, Reinking £723, May 27, 1919. 

EXOBASIDIINEAE 

MICROSTROMA Niessl 
MSCROSTROM A MINIMUM Saec. sp. nov. 

Maculis amphigenis sed superne distinctioribus, circularibus, 
azescendo candidis, 2 mm diam., anguste fusco-marginatis ; 
acervulis punctiformibus, candidis. ut .videtur erumpentibus ; 
conidiis oblongo ellipsoideis, 4, 5-5 x 2.5, hyalinis, conidio- 
phoris acicularibus brevissimis et parum distinctis suffultis. 

Hab. in foliis vivis Bicini communis (4719) . A typo generis 
satis differt, imprimis forma conidiophorum. 

Kwang Tung, Canton, Reinking £719, May 12, 1919. 

DEMATIACEAE 

COM IOSPDRI U M Link 

CONIOSPORiUM BAMBUSAE (Thiim. et Bolle) Saec. Syll Fung. 4: 244. 

Hab. in culmis emortuis Bambusae sp. socio Melanconio hys- 
terino (4608). 

Kwang Tung, Canton, Reinking £608, May 20, 1919. 
HADROTRICHUM Fuckel 

HADROTRICHUM CAESPITULOSU M Saec. sp. nov. 

Caespitulis laxe gregariis, punctiformibus, nigris, interdum 
aliquot congestis, 100-150 p diam., superficialibus, hypostromate 
pulvinato praeditis; conidiophoris ex hypostromate emergen- 
tibus, filiformibus, continuis v. parce septatis, 16-20 x 3.5-4, fu- 
ligineis, apice obtusulis ; conidiis e fronte globosis, 10-12 p diam., 
1- ad 2-guttulatis, fuligineis, levibus, e latere 7 p crassis. 
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Hab. i» vaginis foliorum omortuorum JJambusao sp. (3968). 
Hypostromate pulvinato a typo generis recedit et ad Tubercu- 
liaceas dematieas referri potest. 

Fukien, Foochow, SkvorLznw J!K!S, .June. 191.8. 

TETRAPLOA Berkeley i*l Broome 
TETRAPLOA AR 1ST AT A 1>. et lir. 8yjl. Kunj-T- 4: 

Flab, in culmis putrescentibus Bambusao sp. soda Didymdia 
cumorpha, sed parcc (4688). 

Kwang Tung, Canton, RcMIdny J/OSX, May 7, 1.919, 

C L ADOS PORI U M Unk 

CLADOSPQRSUM HERBARUM (Pits.) Link. Syll. Fung. 4: «!>(); vnr. 

LABLAB Sacc. var. nov. 

A typo imprimis distinguitur hyphis conidiisque sub micros- 
copic) olivaeeo-tabaeinis ; conidiis modo continuis 5-7 x 8.5-1 
modo fusoideis 1-septatis 18-20 x 7; hyphis 115-150 x 6, simpli- 
cibus, leviter flexuosis. 

Hab. in leguminibus siccis Dolicis Labial) (8954) . 

.Fukien, Foochow, Skvortzow 3984, Tune, 1918. 

H ELMi NTHOSPORI UIV5 Link 
HELM INTHOSPORIUM CANTON ENSE Safe. sp. nov. 

EfiCusum, olivaceo-nigrum, adpressum, maeuli forme; conidio- 
phoris erectis, simplicibus, ratione brevibus, 80-95 x 6 subset')- 
tatis, apice obtusulis, pallidioribus ; conidiis obdavatis, 7- ad 
9-septatis, ochraceo-fuligineis, 50-62 x 8, sursum obtusule cus- 
pidate, pallidioribus, saepe curvulis. 

Hab. in culmis emortuis Bambusae sp. ('1689). 

Kwang Tung, Canton, Remising M>$9, May 7, 1919. 

' PODOSPORiUM Schweiuitz 

PODOSPORSUM MINUS Sacc. sp, nov. 

Caespitulis dense et late gregariis, puncii form i bus, nigris; 
synnematibus paucis fasciculatis, 500 p aitis, obdavatis, medio 
30-40 p crassis, basi duplo craasioribus, sursum in conidi ophora 
filiformia 16-18 p longa, patentia fuliginea solutis capitatisque ; 
conidiis cylindraceis v. cylindraceo-clavatis, 5 ad 7-septatis, inter- 
dum subconstrictis, 35 x 6, 5-7, interdum usque ad 50 p longis. 

Hab, in culmis emortuis Bambusae sp* (4715). Podosporio 
japonica affine sed multo minus, 

Kwang Tung, Canton, ReinJcing 47X5, May 10, 1919, 
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STEMPHYLIUM Wallroth 

STEMPHYL! UiVI M ACROSPOROS DEU M (Berk.) Saee. Syll. Fling. 4: 519. 

Hab. in cuimis emortuis Bambusae sp., socio Helnunthosporio 
cantonensi (4689). 

Kwang Tung, Canton, Reinking £689 r May 7, 1919. 

CERCOSPORA Fries 

CERCOSPORA BET SCO LA Saee. Syll. Fung. 2: 456. 

Hab. in foliis Betae vulgaris (4625). Videtur ipsa, sed 
speeimina nimis vetusta. 

Kwang Tung, Canton, Reinking £625, May 7, 1919. 
CERCOSPORA HENNSNGSli Allesch. Syll. Fung. 14: 1104. 

Hab. in foiiis Manihot utilissimae (4620). 

Kwang Tung, Canton, Reinking £620, May 15, 1919. 

FUMAQO Per soon 
FUMAGO VAGANS Pew. Syll. Fung. 4: 547. 

Hab. in foliis vivis Pruni Persieae (4630). 

Kwang Tung, Teng Oo, Reinking 4630, June 11, 1919. 

STE1ROCHAETE Broome et Caspini 

STEiROCHAETE CAPSSC1 (Syd.) Saee. (Vermicularia Capsid Syd.) Ann. 
Myeol. (1913) : 329. 

Pycnidium vere nullum, sed tantum hypostrona ut in aliis 
Vermiculariae speciebus; hinc ad Tuberculariaceas dematialas 
potius ducenda species. 

Hab. in caulibus emortuis Capsici annui (4706) . 

Kwang Tung, Canton, Reinking 4706, May 15, 1919. 

FUSARiUM Link 

FUSARIUM MSCROPUS Sacc. sp. nov. 

Paras it icum (ut videtur) in Cladosporio, punctiiorme, album, 
tenellum, conidiis, falcatis, utrinque acutis, initio 1-, dein 3- 
septatis, non constrictis, albo-hyalinis, 33 x 4.7 ; conidiophoris 
assurgentibus e parce mycelio, simplicibus 12 x 4, apice plei uni- 
que bidentatis, byalinis. 

Hab. parasitice in Cladosporio herbarium late effuso in foliis 
ramulisque Mori albae (4669) . Forma a typo generis deflectens 
et ulterius inquirenda. 

Kwang Tung, Canton, Reinking £669, May 20, 1919. 




KATYDIDS (TETTIGONIOIDEA) OF THE PHILIPPINE 
ISLANDS, COLLECTED BY C. F. BAKER 


By H. H. Karny 
Of Buitenzorg , Java 


Some years ago, Prof. Charles Fuller Baker sent to me some 
katydids from the Philippine Islands for determination. Ail 
of these specimens were collected in Laguna Province, Luzon. 
Hitherto I have not had the opportunity to examine this very 
interesting material, hut now I have determined all the speci- 
mens and here present the complete list. It contains thirty 
species, of which eleven, indicated by the asterisk (*), were new 
to science; seven of the new species are described in another 
place 1 and four are described in this paper. The species new 
for the Philippine Islands are marked with a dagger (f ) . 

COPIPHORINAE 

Euconoeephalus pallidas (Redtenbacher) . 

Gonocephalus pcdlidus Redtenbacher, Verb, zool.-bot. Ges. Yv r ien 41 
(1891) 383, 414. 

Conocephaloides pallidus Kirby, Syn. Cat, Orthoptera 2 (1906) 250. 
Euconoeephalus pallidus Karny, General Insectorum fase. 139 (1912) 
35. 

One testaceous female from Los Banos (Baker). 

Further distribution.— India, Ceylon, Burma, Tonkin, Penang, 
Singapore, Java, Borneo. 

Euconoeephalus gracilis (Redtenbacher). 

Gonocephalus gracilis Redtenbacher, Verb, zool.-bot. Ges. Wien 41 
(1891) 383, 415. 

Conocephaloides gracilis Kirby, Syn. Cat. Orthoptera 2 (1906) 250. 
Euconoeephalus gracilis Karny, Genera Insectorum fasc. 139 (1912) 
35. 

One greenish female from Los Banos (Baker). 

Further distribution . — Penang, Java, Borneo, Caroline Islands, 

Yap, Pelew. 

% 

1 Dodecas Conocepbalidarum novarum, Verb, zool.-bot. Ges. Wien (1920) 
■21-23. 
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Euconocepfcalus insulanus (Eecltenbacber) . f 

Couow phulu i s’ hernia mix Rk hte n b ac K EK , Verb. zool.-bot. Cos. VV ion. 41 
(1891) 383, 41(5. 

CoHoccphaloides imvlu-mts Kirby, Syn. Cat.. Orthopt-ora 2 ^ 250. 

Eucotioccphtilm s ivsulanus Karny, Genorni Jnsoctorum fuse. 139 (1.912) 
35. 

One green female from Los Banos (I laker). 

Further distribution* — Borneo, Singapore. 

Homorocoryplms sp. (d:ubwx? interne}) La; s*?).f 
Only one green male from Los Bafios (Baker). It is impos- 
sible to decide from the male only, whether it belongs to dubius 
or interrupts , because the principal difference between these 
two species is in the length of the ovipositor. 

Dist/rilnition of dntlrivs . — Japan. 

Distribution of mtermptus. — India, Japan. 

CONOCEPHALl N /E ^ X i PH IDIIN .43 
Teratnra xiphidiosis Karny.* f 

Ter a Amt riphidiopsh Karny, Verh. zool.-bot! Gcs. Wien (.1920) 28. 
One female from Mount Maquiling, Luzon (Baker ) . 

Teratnra simplex Karny.* f 

Tentlum simplex Karny, Verh. zool.-bot. Ges. Wien (1920) 24, 

One female from Mount Maquiling, Luzon (Baker ) . 

Xiphidion longipenne (de Haan) . 

Locust a (Xiphidlnm) longipe tints dk Haan, Temminck, Verhand. 
Orthopt. (1842) 188, 189. 

Xiphldmu longiptmw ReutBN BACH Kit, Verb, zool.-bot. Ges. Wien. 41 
(1891) 496, 512. 

Aumplcm Umgipmwe Kirby, Syn. Cat. Orthoptcra 2 (1906) 278. 
Xiphidimi (Xiphidum) longipenne Kauny, Abh. zool.-bot, Gcs. Wien 
4 (1907) 92. 

Conocep liuhat (Xiphidion) longipcnnia Karny, Genera insectorimi 
fa.se. 135 (1912) 11. 

One female from Los Banos (Baker). 

Further distribution. — India, Ceylon, China, Cambodia, Co- 
chinchina, Penang, Sumatra, Aru Islands. 

Xiphidion bakeri Karny,* f 

Xiphidion bakeri Karny, Verh. zool.-bot Ges. Wien (1920) 26, 

One female from Los Banos (Balcer) . 
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Xiphidion affine Redtenbacher. 

Xiphidium affine Redtenbacher, Verb, zool.-bot. Ges. Wien 41 (1891) 
497, 513. 

Auhoptera affine Kirby, Syn. Cat. Orthoptera 2 (1906) 278. 
Xiphidium ( Xiphidion ) affine Karny, Abh. zool.-bot. Ges. Wien 4 
(1907) 92. 

Conocephalus {Xiphidion) affinis Karny, Genera Inseetorum fase. 135 
(1912) 11. 

One male and two females from Los Banos (Baker ) . 

Further distribution — Fiji, Am, Samoa. 

Xiphidion maculatnm Le Guillen. 

Xiphidium maculatum Le Guillou, Rev. Mag. Zool. 4 (1841) 294. 
Locusta ( Xiphidium ) lepida de Haan, Temzninck, Verhand. Orth. 
(1842) 188, 189. 

Xiphidium maculatum Redtenbacher, Verh. zool.-bot. Ges. Wien 41 
(1891) 497, 515. 

Xiphidium maculatum Jacobson and Bianchi, Orthopt. Pseudoneur. 
Russ. (1903) 385. 

Anisoptera maculatum Kirby, Syn. Cat. Orthoptera 2 (1906) 278. 
Xiphidium ( Xiphidion ) maculatum Karny, Abh. zool.-bot. Ges. Wien 
4 (1907) 93. 

Conocephalus ( Xiphidion ) maculaius Karny, Genera Inseetorum fasc. 
135 (1912) 11. 

One female from Los Banos (Baker ) . 

Further distribution . — Africa, Madagascar, India, Ceylon, 
Burma, Penang, Borneo, Celebes, Amoy, Java, Sumatra, Macas- 
sar, Malacca, Japan. 

Conocephalus sannio Karny.* f 

Conocephalus sannio Karny, Verh. zool-bot. Ges. W T ien (1920) 27. 

One male and one female from Los Banos (Baker ) . 

Bakerella signifrons Karny.* f 

Bakerella signifrons Karny, Verh. zool.-bot. Ges. Wien (1920) 29. 

One female from Mount Maquiling (Baker ) . 

LISTROSCELIN/E 

Phisis philippinarum Karny.* f 

Phisis philippinarum Karny, Verh. zool.-bot. Ges. Wien (1920) 31. 

One female from Los Banos (Baker ) . 

Phisis pectinata (Guerin-Meneville) .f 

Listroscelis pectinata Guerin-Meneville, Vo-y. Coquille, Ins. (1830) 
153. 
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Lktroscdk pcclhww Skrvilltc, Hist. Nat. his. Orth. (Js3‘») 80S. 

Lis (vox cells pcctivata Bukmeisteu, H;mdh. Ent, 2 (IN; 1 ,!)) 71(5. 

[jV'C.nuta peel in a to, hi) IIaan, Temminek, Verb and, Orth. (58-12) 2Ui. 
217. 

Pfrisix pectinata Stal, Krug. Eugenies lies. Ins. (188!!) 82!. 
fAsiroscelk pcctiuala liiVNNK'U, Verb, zool.-bot:. Gen. Wien 12 (1882) 
02, 0(5. 

Noc.cra pallida Walk MR, Oat. Demi. Sail..' ISrit. Mus. 2 (1880) 101. 
Noeem pcdinala Walker, Cat. norm. Sail. ISrit. Mus. 2 (18(50) 2M. 
Ten! liras peel hiatus Stal, Recensio OrlhopL 2 (1874 ) 1U>. 

Tcnlhnts prelim tux REDTENBACnKR, Vodi. zoo!. -hot. Ges. Wien 41 
(1.801) y 40, 542. 

Phisk pcctinala Kirby, Syn. Oat. Orthopt, 2 (.100(5) 28(5. 

Phisis pee l inala, Karny, Abh. zonk-bot. (Jos. W.icn 4 (1007) KM. 
Tmthras pallidas HoiDiiAiis, Rcnkschr. Akad. Wjss. Wien 68 (11)08) 
12, 22. 

Phisis pallida Karny, Genera In sue to ruin fuse. 131 (101.2) 0. 

Phisis pdclhmla ■ Karny, Genera Insec to rum fuse. 131 (10)2) 0. 

A widely distributed species, diverging into several local races. 
One female from Mount Maquilmg (linker ) , 

Further distribution. — Ceylon, Nicobar islands, Borneo, Moluc- 
cas, Bourn, New Guinea, Tahiti, Samoa. 

Hexacentrns spiniger Karny.* f 

Hexacmtrus spiuiger Karny, Verb, zool-bot. Ges. Wien (1020) 22. 
One female from Mount. Maq oiling (I laker) . 

Hexacentrns imicolor Serville. 

Hexacentrus imicolor Skrvill®, Ann. Sei. Nat. 22 (J831) 140. 

Locus la unicolor Serville, Hist. Nat. Ins. Orthopt. (1820) 581. 
Hexacculrus unicolor Burmeistbk, Ilatuib. Enlom. 2 (1820) 714. 
Himtrenlrus plantar is Buumeister, Handb. Entom. 2 (1880) 714. 
Locmta plant-ark ms Haan, Temminek, Vcrbaml. Orth. (1842) 215, 
21(5. 

ll(>x<k i .entru$ unicolor lUinTENBAOUWu, Verb. Koul.-bot Ges. Wien (ISO. I ) 
548, 552. 

II cxacenl ms uni color Kirby, Syi\. Oat. Orlhopt. 2 ( 10(05) 287, 
Hexacentrns imicolor Karny, Abh. zooLbot. Ges. Wien 4 (1007) 108. 
Ilcxacentrus uuicolor Karny, Genera Insectorum .fane. 131 (10.12) 1(5, 

One male from Los Banos (Baker) and one female from Mount 
Maquilmg (Baker). 

Further distribution. — India, Burma, Singapore, Amoy, Java, 
Sumatra, Celebes, Amboina, Borneo, Moluccas, Cochinchina, 
China, Formosa, Japan. 

PSEUDO PFIYLLINL^E 

Togona uuicolor Matsumura and Shiraki.f 

Togona unicolor Matsumura and Shiraki, Journ. Coll. Agric. Sapporo 
3 (1908) 30; Karny, SuppL Entom, 4 (1915) 74. 
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One male from Los Banos {Baker ) . 

Further distribution. — Formosa. 

Phyllomimus detersus (Walker) . 

Psendophylius detersus Walker, Cat. Derm, Salt Brit. Mas. 2 { I860) 
406. 

Pseudophyllus sinensis Walker, Cat Derm. Salt Brit. Mas. 2 (1869) 
406. 

Phyllomimus granulosus Stal. Oefv. Vet.-Akad. Forh. 30 (1873) 48. 

Phyllomimus granulosus Stal, Eecensio Orthopt 2 (1874) 69. 

Phyllomimus truncatifoHa Pictet and Saussure, Icon. Sant. Vertes 
(1894) 19. 

Phyllomimus granulosus BRUNNER, Monogr. Pseudophyll. (1395) 54, 55. 

Phyllomimus detersus Kirby, Syn. Cat. Orthopt. 2 (1906) 299. 

One female from Los Banos {Baker ) . 

Further distribution — China, Java, Celebes, Moluccas. 

Pliyllomimus baker! sp. nov.* f 

Olive green. Antennse yellowish, not annulated. Hind mar- 
gin of pronotum rounded; lateral lobes with the lower margin 
nearly straight. Elytra near the apex narrowed, at apex 
rounded; their posterior margin nearly straight. Radial area 
without darker' spots. Radial veins diverging at the middle of 
elytra, with the principal branch not undulated. Hind wings 
perfectly developed, not shorter than elytra. Anterior and mid- 
dle femora beneath on both margins 7 to 9 denticulated; the 
anterior ones in female a little longer than the pronotum. 
Posterior femora on the inner side without a blood red stripe, 
beneath on both margins about 12 denticulated, with the basal 
denticles smaller than the distal ones. Supra-anal lamina of 
female longer than broad, at apex roundly pointed. Ovipositor 
rather narrow, with the superior margin slightly sinuated and 
serrulated. Subgenital lamina of female obtuse triangular, 
emarginated at apex. 


Measurements of female. 

mm. 


Length of body 

36.5 

Length of pronotum 

7.3 

Length of elytra 

55.7 

Breadth of elytra 

,18.3 

Length of fore femora 

9.6 

Length, of hind femora 

18.7 

Length of ovipositor 

19.0 

Breadth of ovipositor 

3.4 


I take pleasure in naming this species in honor of Prof. Charles 
Fuller Baker, who discovered it in the Philippine Islands. 
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One female from Mount Maq ailing' (Baker ) . 

This new species is very closely related to Ph . dctcrsiu s\ but may 
be distinguished by its slenderer body, the distinctly longer elytra, 
and the formation of the ovipositor. The measurements given 
by Brunner- seem to be the same in delcrms as in hakerf but an 
accurate comparison of my new species with iho examples of 
determs in Brunner’s collection { Vienna) shows that Iho ovipos- 
itor of baleen is relatively longer and slenderer than in dci-crstis. 
The breadth at base, indeed, is the same, but in baker i the ovipos- 
itor is distinctly narrowed quite from the base, in detersus the 
breadth is nearly the same to the middle and only the apical 
half is distinctly narrowed. 

MECOPOD1N/E 

Meeopoda elongata (Linnaeus) . 

Gryllus (TeUigonla) donga tun LlNN/BUH, Syst. Nat cd. 10 1 (1758) 
420- 

Grylluif (Teltigmda) clow gal -us Linnacuk, Mus. Ludov. Ulric. (1764) 
127. 

Grylluti javanas Johansson, Amocn. Acad. 6 (17(53) 308. 

Loon da elongata Fabricius, Syst. Ent. (1775) 284. 

Gryllua (Tettigmda) ferrvginea Stoll, Spectress, Saut. (1813) 13. 

Gryllm (Tdtigonia) tufa Stoll, Spectress, Saut (1813) 13, 

Conoccphalus ctongatux TiUtniuskg, Hem. Acad. Pctersb. 5 (1815) 279. 

Locusta longipea Thunbesrg, Mem. Acad. Petersb. 5 (1815) 280. 

Locusta sealaris Thunbesrg, Mem. Acad. Petcrsb. 5 (1815) 282. 

Meeopoda macidata SEUVILLE, Ann. Sci. Nat 31 (1831) 155. 

Meeopoda vimis Brulle, Hist. Nat, Ins. 9 (1835) 140. 

Meeopoda mrens Seuville, Hist Nat. Ins, Orth. (1839) 533. 

Meeopoda- elongata Bukmeistek, Hand. Ent. 2 (1839) 685. 

Meeopoda ferrnghwa Blanchard, Hist. Nat Ins. 3 (1840) 12. 

Meeopoda v ire us BLANCHARD, flist Nat Ins, 3 (1840) 12. 

Locusta {Meeopoda) javatia dr Haan, Tcmminck, Verb and. Orth. 
(1842) 187. 

Locusta (Meeopoda) macmmrkms mo Haan, Tcmminck, Verhand. 
Orth. (1842) 188. 

Locusta (Meeopoda) niponensin dr Haan, Tcmminck, Verb and. Orth. 
(1842) 188. 

Decticus pallidus Walker, Oat. Dorm. Salt Brit Mus. 2 (1869) '262. 

Dectieus tenebrosus Walker, Cat Derm. Salt. Brit. Mus. 2 (1869) 
262. 

Lueera hicoloripes Walker, Cat. Derm. Salt. Brit. Mus. 2 (1869) 
265. 

Meeopoda rufa Walker, Gat. Derm, Salt. Brit. Mus, 3 (1870) 458. ' 

Meeopoda elongata Redtenbachek, Vcrh. zool.-bot. Ges. Wien 42 
(1892) 212, 214. 


*Monogr. Pseudophyll. (1895) 55. 
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Mecopoda elongata Tani, Ins. World 9 (1905) pi. 6. 

Mecopoda elongata Kirby, Cat. Orth. 2 (1906) 364. 

Mecopoda elongata Caudell, Genera Insectoruni fasc. 171 (1916) 24. 

One dark grayish brown female from Mount Maquiling 
( Bake r), with blackish legs and lateral lobes of pronotum; elytra 
with rounded black spots in the precostal and costal areas, and 
with larger, triangular ones between the radial and medial veins. 
Medial vein of hind wings with 5 branches (f. macassariensis de 
Haan) . 

One pale green male with shorter tegmina and wings, from 
Los Banos ( Baker ). Eyes and the upper part of lateral lobes 
of pronotum dark brown. Legs brownish, the hind ones with 
a darker stripe on the outer side. Tegmina green without dark 
spots, only the tympanum brown. Medial vein of hind wings 
with 4 branches (f. niponensis de Haan) . 

Further distribution of the species. — China, Japan, India, Cey- 
lon, Malacca, Sunda Islands, Aru, Key, Moluccas, Australia. 

PHANEROFTERIN^E 

Mirollia carinata (de Haan) . 

Locus ta ( Phylloptera ) carinata de Haan, Temminck, Verhand. Orth. 
(1842) 196, 199. 

Phaneroptera carinata Stal, Freg. Eugenies Res., Orth. (1860) 321. 

Mirollia carinata Stal, Recensio Orthopt. 2 (1874) 27. 

Mirollia carinata Brunner, Monogr. Phaneropt. (1878) 107. 

Mirollia carinata DoHRN, Stettin. Entom. Zeit. 53 (1892) 66. 

Mirollia carinata Kirby, Syn. Cat. Orthopt. 2 (1906) 398. 

One female from Mount Maquiling (Baker ) . 

Further distribution. — Java. 

Ducetia thymifolia (Fabricius). 

Locusta thymifolia. Fabricius, Syst. Entom. (1775) 283. 

Locusta japonica Thunberg, Mem. Acad. Peters. 5 (1815) 282. 

Locusta ( Phaneroptera ) qtiinquenervis de Haan, Temminck, Ver- 
hand. Orth. (1842) 191, 193. 

Phaneroptera neochlora Walker, Cat. Derm. Salt. Brit. Mns. 2 (1869) 
342. 

Phaneroptera privata Walker, Cat. Derm. Salt. Brit Mus. 2 (1869) 
344. 

Ducetia . japonica Stal, Recensio Orthopt. 2 (1874) 26. 

Ducetia japonica Brunner, Monogr. Phaneropt. (1878) 109, 110. 

Ducetia japonica Brunner, Verb. zooLbot. Ges. Wien 41 (1891) 53. 

Ducetia japonica JACOBSON and Bianchi, Orthopt. Pseudoneur. Rnss. 
(1902-3) 336, 374. 

Ducetia thymifolia Kirby, Syn. Gat. Orthopt. 2 (1906) 398. 

177655 9 ■ - 
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One green male from Mount Maquiling (Baker) and two 
orange yellow females, one from Los Banos (Baker) and one 
from Paete (Baker). 

Further distribution. — India, Ceylon, Cambodia, Japan, Java, 
Borneo, Australia, 

Casigneta spinicauda sp. nov. :1: f 

Pale green. Vertex conical, deeply sulcate, with slightly di- 
verging lateral carinse. Radial vein of tegmina brown at base. 
Ovipositor sickle-shaped, strongly compressed, pointed at apex, 
with the upper margin almost entirely serrulated, the lower 
margin only in the distal third. Subgenital lamina of female 
in the middle part elongated-oval, transversely truncate at apex ; 
on both sides laterally an acute, spiniform process. 

Measurements of female. 

Length of pronotum 
Length of elytra 
Breadth of elytra 
Length of front femora 
Length of hind femora 
Length of ovipositor 

One female from Mount Maquiling (Baker ) . 

This very interesting species is distinguished from the hitherto 
known Casigneta- at once by the sharply pointed processes on the 
sides of subgenital lamina (female) . Such processes are want- 
ing in eochleata Brunner 3 and pellucida Brunner. 1 In cochleata 
the subgenital lamina of the female is triangular, transversely 
truncated at apex, in pellucida elongated-triangular, pointed. 
Of lamellosa ; Brunner 5 only the male is known. That loliifolia ft 
does not belong to this genus, I have already shown elsewhere. 
By its whole appearance and the shorter ovipositor, Casigneta 
spiniewuda most nearly approaches C. pellucida , but the forma- 
tion of subgenital lamina (female) is a very characteristic one. 

Phaula feretiuscula sp. nov,* f 

Yellowish green. Of smaller size. Disk of pronotum 
rounded, smooth, its front part compressed. Elytra a little 
broader than the length of pronotum; radial vein with 3 or 4 
not furcated branches, running into the hind margin. Anterior 

8 Monogr. Phaneropt. (1878) 164. 

4 Op. cit., 165. 

15 Verb, zool.-bot. Ges, Wien 41 (1891) 77. 

*De Haan, Temminck, Verhand. Orthopt. (1842) 191, 194, 


mm, 

5.5 
36.6 

7.0 

9.5 
26 $ 

8.0 
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and middle femora with the front margin spined. Hind femora 
on the outer margin with 9 to II, on the inner one with 8 or 9 
spines. Fore and middle tibiae sulcated above. The outer tym- 
panum open, the inner one obtected. Ovipositor sickle-shaped, 
pointed at apex, with the margins in the distal part slightly ser- 
rulated. Subgenital lamina (female) triangular. 


Measurements of female . 

mm. 


Length of body 

17.3 

Length of pronotum 

4.5 

Length of elytra 

31.0 

Breadth of elytra 

7.0 

Length of fore femora 

6.0 

Length of hind femora 

20.0 

Length of ovipositor 

9.6 


One female from Los Banos {Baker). 

This species approaches Phaula rugulosa Brunner 7 by its 
whole habitus, building of tegmina, and form of lateral lobes or 
pronotum but is distinguished from it by the entirely smooth 
pronotum, which agrees with Ph . laevis Brunner 8 and compressa 
Brunner. 0 From laevis, it may be separated by the considerably 
narrower elytra, from compressa by its less compressed prono- 
tum and the slenderer ovipositor. The subgenital lamina of 
female is not emarginated as in rugulosa , but triangular and 
more acuminated than in compressa. 

Phaula phaueropteroides Brunner. 

Phaula phaneropteroides Brunner, Verb, zool.-bot. Ges. Wien 41 
(1891) 79, 81; Kirby, Syn. Cat. Orthopt. 2 (1906) 42G. 

One greenish male from Los Banos {Baker). Known only 
from the Philippine Islands. 

Holochlora javanica Brumier.f 

Locus ta (Phaneroptera) japonica de Haan, Temminck, Verhandel. 

Orth. (1842) 191, 194 (nec Thunberg, 1815). 

Holochlora javanica Brunner, Monogr. Phaneropt. (1878) 175, ISO. 
Holochlora javanica Brunner, Verh. zool.-bot. Ges. Wien 41 (1891) 
90, 91. 

Holochlora javanica Kirby, Syn. Cat. Orthopt. 2 (1906) 481, 

One female from Los Banos {Baker) . 

Further distribution. — Java, Sumatra; farther India. 


7 Monogr. Phaneropt. (1878) 167. 

8 Op. cit., 168. 

8 Verh. zool.-bot. Ges. When 41 (1891) 79, 81. 
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liotrachela lofcata Brunner. 

Liotrachela lobata ■ Brunner, Verh. zool.-bot. Gcs. Wien 41 (1891) 98 ; 
Kirby, Syn. Gat. Orthopt. 2 (190G) 432. 

One green specimen from Mount Maquiling (Baker), 

Known only from the Philippine Islands. 

Pkaneroptera subcarinata Bolivar .f 

Pkaneroptera subcarinata Bolivar, Ann. Soc. Ent. Franco G8 (1900) 
740; Kirby, Syn. Cat. Orthopt. 2 (1900) 430, 

One greenish yellow male from Los Banos (Baker) agrees 
perfectly with this Indian species (after Bolivar’s description) . 
but the elytra reach the hind knees in repose. They are almost 
coriaceous, with slightly prominent secondary veins. Their mar- 
ginal area is of the same color as the other parts of elytra and 
equally reticulated. Fore coxae armed with a distinct spine. 
The end of male abdomen is distinctly different from the follow- 
ing species and is well described by Bolivar. It agrees very 
well with the African Ph. nana. Brunner’s collection (at 
Vienna) possesses subcarinata under the name “nana” from 
several places in the Indo-malayan region. 

Further distribution. — India. 

Pkaneroptera furcifera St&l. 

Pkaneroptera furcifera, Stal, Reeensio Orthopt. 2 (1874) 29; Brunner, 
Monogr. Phaneropt. (1878) 210, 216; Kirby, Syn. Cat, Orthopt. 
2 (1906) 436. 

Two green females with red-veined hind wings from Los Banos 
(Baker) . This species forms with brevis Serville (syn. gracilis 
Burmeister 1839 nec. Germar 1817) a peculiar group, diverging 
from the other Phaneropteras by the exceedingly long subgenital 
lamina! of the male and by the lack of spines on fore coxae. 
Brunner has placed the genus Pkaneroptera in the group with 
fore-coxal spines (as they are present in the other species) and 
has not mentioned that in furcifera and brevis this spine is quite 
rudimentary or entirely wanting, but in his collection he has 
declared it on the labels. Therefore Brunner’s table of genera 
leads, in the determination of these two species, never to Pha~ 
neroptem, but to Pyrrhicia (Letana) . But the texture of the 
tegmina is totally different in these two genera and places fur- 
cifera and brevis in the genus Pkaneroptera. Further, the ovi- 
positor is considerably shorter than in Letana despecta, and the 
hind wings are distinctly longer. The hind femora distinctly 
surpass the elytra in furcifera , in brevis not or scarcely at all. 
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Phaneroptera furcifera has been recorded only from the Phil- 
ippine Islands. 

Buraia bakeri sp. nov.* f 

Green. Fastigium of the vertex narrow, nearly as broad as 
the fixst antennal joint, deeply sulcated with the frontal fasti- 
gium almost contiguous. Disk of pronotum rather flat; lateral 
lobes roundly inserted, higher than long. Tegmina nearly trans- 
parent, linear; their first radial branch in the distal part fur- 
cated, the second simple. Hind wings distinctly exceeding the 
elytra. Fore femora slightly sulcated beneath, armed with a 
few very small spines on the front margin. Middle femora in 
the distal half of outer margin finely spined. Hind femora with 
spines on both margins. Anal segment of female in the middle 
distinctly emarginate, on each side with sharply triangular pro- 
jection. Ovipositor nearly twice as long as the pronotum, 
broadest after the middle, sickei-shaped, pointed at apex; its 
lower margin in the distal half crenulated. Subgenital lamina of 
female shorter and broader than in F. mcerta; rounded at apex. 

Measurements of female . 


Length of body 

24.3 

Length of pronotum 

6.0 

Length of elytra 

39.5 

Breadth of elytra 

9.0 

Length of fore femora 

7.4 

Length of hind femora 

35.5 

Length of ovipositor 

11.5 


I have named this new species in honor of its discoverer, 
Charles Fuller Baker. 

One female from Mount Maquiling (Baker). 

This species agrees by its whole habitus rather with F. 
mcerta Brunner 10 but is a little larger. By the formation of 
vertex, the new species approaches F. exotica Brunner, 11 but 
differs by its larger size, its more regular venation of elytra, and 
its more extended hind wings. The exotica female is unknown. 
In incerta (female) the anal segment is only slightly emargin- 
ated, without projections; and the subgenital lamina are longer 
and slenderer than in F. bakeri, being a little emarginated at the 
extreme apex. 


M Monogr. Phaneropt. (1878) 296. 


Op. cit., 286. 
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INTRODUCTION 

Lumbang oil is obtained from the nuts of Aleurites moluccam, 
which is a large tree reaching a diameter of 80 to 160 centi- 
meters. The genus Aleurites contains a number of species 
which yield nuts having a valuable oil. Perhaps the best known 
of these oils is Chinese wood oil (tung oil) . This is derived 
from at least two Chinese species of the genus, Aleurites fordii 
Hemsley and Aleurites montam Wilson, which do not occur in 
the Philippines. Tung oil, which has properties quite similar to 
those of Philippine lumbang oil, has been investigated exten- 
sively. It is used in large quantities for the preparation of 
paints, varnishes, linoleum, and for other similar purposes. In 
the Philippines, oil is obtained from the nuts of two species of 
the genus Aleurites. Oil from Aleurites moluccam is known as 
lumbang oil, while that obtained from Aleurites trisperma is 
called baguilumbang. The oil now obtained in the Philippines 
from the genus Aleurites is almost entirely the product of 
Aleurites moluccam which is fairly abundant in a wild state in 
many parts of the Philippines and is also planted. Aleurites 
trisperma is reported from many localities but is probably not 
so abundant. Both species can be grown readily in plantations. 
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The Philippine Bureau of Forestry is using large numbers of 
both species in its reforestation projects and is also distributing 
seed and encouraging the people to plant these species. During 
1918, there were exported 184,428 kilograms of lumbang oil from 
Aleurite s jnoluccana, valued at 129,888 pesos. One American 
concern, which has experimented with lumbang oil, inquired as 
to the possibility of obtaining 4,000 tons per month. This fact 
would seem to indicate that there is a good market for consider- 
able quantities of this oil. 

The species Aleurites moluccana is also distributed through 
Polynesia, the Malayan region, and the Hawaiian Islands. In 
Hawaii the oil from Aleurites mokiccana is called kukui, or 
candlenut oil. The latter name is also used in other parts of the 
world. According to Wilcox and Thompson 1 the Hawaiians 
strung the nuts on sticks and used them for lighting their houses. 
This use of the kernels gave rise to the name “candlenut.” 

Lumbang oil is used for various purposes such as the prepara- 
tion of paints, varnishes, and linoleum, and for illumination, 
wood preservation, etc. It has been manufactured in the Phil- 
ippines in very primitive mills for years and is used locally for 
illumination, mixing paints, and for protecting bottoms of dugout 
canoes and other small craft against water and against marine 
borers. 

The oil manufactured locally is made in a few Chinese shops 
in Manila, with primitive hand apparatus. The nuts are hot- 
pressed to save labor, but it is said that cold-pressing produces 
a better grade of oil. 

Lumbang oil has a light yellow color and an agreeable odor and 
taste. It is a drying oil and dries in thin films when allowed to 
stand. In this respect it resembles linseed oil and also Chinese 
wood oil (tung oil) . Lumbang and linseed oils differ, however, 
from tung oil when heated. Tung oil heated, to a temperature 
of about 200° solidifies and in this condition is unsuitable for 
making varnishes. Lumbang and linseed oils do not behave 
in this manner when heated. Oil from Aleurites moluccana 
(lumbang) or Aleurites trisp&rma (baguilumbang) when heated 
to a temperature of about 315° and allowed to cool does not 
gelatinize. When heated continually these oils begin to distill 
regularly at about 315° and do not gelatinize until about one- 
third has been volatilized. 2 In so far as this property is con- 

1 Wilcox, E, V., and Thompson, A. R., Press Bull. Hawaii Agr. Exp. 
Station 39 (1913), 

“West, A. P., and Brown, W. H„ Bull. P. X., Bur. Forestry 20 (1920) 121. 
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cerned the Philippine lumbang oils are more suitable for varnish 
making than is tung oil. 

Several investigations 3 of lumbang oil have been made and a 
review of the literature is given by West and Brown. 4 

Investigations have shown that lumbang nuts are composed 
of about 88 per cent of shells and 34 per cent of kernels. 
Analysis of the kernels shows that the principal constituents 
are oil (consisting largely of fat) and protein. The percentage 
of fiber and ash is very low. The kernels when eaten are 
strongly purgative and produce also a very nauseating effect. 
They yield about 50 to 80 per cent of oil. The constants and 
general properties of lumbang oil are very similar to those of 
tung and of linseed oil. These three oils are drying oils and are 
characterized by high iodine and saponification values. Analysis 
of lumbang-oil cake, obtained by expelling the oil from the 
crushed kernels, shows that it is valuable as fertilizer, but it can- 
not be used as cattle food because it has a poisonous effect upon 
stock. 

The object of the present investigation was to ascertain the 
composition of lumbang oil and to study some of its properties. 

SAMPLE 

The nuts of Aleurites moluccana have very hard shells which 
are difficult to crack; and, moreover, it is not easy to separate 
the kernel from the shell. Various practical methods have been 
used for preparing the oil from the nuts. The sample of lum- 
bang oil used in this investigation was obtained from Mr. R. EL 
Aguilar, of the Bureau of Science, who used his own method 5 to 
extract the oil from the nuts. The nuts were heated in an oven 
at 95° C. from three to four hours, thrown quickly into cold 
water, and allowed to remain overnight. The next morning the 
shells had burst and the kernels were easily separated. The 
kernels were then ground into a meal, placed in a small press, and 
the oil separated from the oil cake, after which the oil was 
filtered. The oil was preserved in a large glass-stoppered bottle 
which was paraffined and kept in a dark closet. Owing to pres- 
sure of other duties we were not able to begin our work until 

8 Richmond, G. F., and Rosario, M. V. del, Philip. Joum. Sci. § A 2 (1907) 
439; Wilcox, E. V., and Thompson, A. R., Press Bull. Hawaii Agr. Exp. Sta- 
tion 39 (1913) ; Brill, H. C., and Agcaoili, F., Philip. Journ. Sci. § A 1 0 (1915) 
111; Aguilar, R. H., Philip. Journ. Sci. § A 12 (1917) 235 and 14 (1919) 275. 

* West, A. P., and Brown, W. H., op. cit., 122. 

* Aguilar, R. H., Philip. Journ. Sci. 14 (1919) 279. 
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about eight months after the sample had been prepared. The 
results obtained in this investigation really represent the condi- 
tion of the oil after storing. 

The sample of lumbang oil used in this; investigation had a 
saponification value of 214, and an iodine value (Miibl) of 110. 
Both the saponification and the iodine values were determined 
according to the method of Lewkowitsch.* 5 

The specific gravity of the oil "C. ^ was 0.0206. 

COMPOSITION 

Lumbang oil is a quick-drying oil and resembles linseed oil and 
Chinese wood oil (tung oil) in its general properties. These 
three oils have somewhat similar constants and are characterized 
by high iodine and saponification values. Although the exact 
composition of both tung and linseed oils is still somewhat un- 
certain, it is generally believed that tung oil consists chiefly of the 
glycerides of oleic and elaeomargaric acids, while linseed oil 
contains linolenic, linolic, a small percentage of solid acids, and 
possibly oleic acid. The composition of tung oil is therefore quite 
different from that of linseed oil. Since both tung and lumbang 
oils are obtained from the same genus, Aleurites, wc were inclined 
to think that probably lumbang oil had a composition more like 
that of tung than linseed oil and, like tung oil, contained elaeo- 
margaric acid. We therefore tested our sample of lumbang oil 
for the presence of elaeomargaric add. In making this test we 
used the method of Schumann 6 7 8 which depends upon the fact that 
elaeomargaric acid has the property of crystallizing in rhombic 
flakes from dilute alcohol solution at 0 U . We did not obtain any 
crystals and examination of the solution under the microscope 
showed the entire absence of crystals. 

Tung oil when tested by the bromo-derivative method of* 
Eibner and Muggenthaler * gives no crystalline precipitate of 
ether-insoluble brominated glycerides, whereas linseed oil gives 
a copious precipitate amounting to about 38 per cent. This test 
is regarded as an important test for the purity of linseed oil. We 
tested our sample of lumbang oil by the bromo-derivative method 
and found that, like linseed oil, it also yields a large crystalline 

6 Lewkowitsch, J., 'Chemical Technology and Analysis of Oils, Fats, and 
Waxes 1 (1913) 380 and 897. 

7 Schumann, C. L., Journ. Ind. Eng. Chem. 8 (1916) 9. 

8 Lewkowitsch, Chemical Technology and Analysis of Oils, Fats, and 
Waxes 1 (1918) 668-578. 
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precipitate of brominated glycerides. Since lumbang oil contains 
no glyceride of elaeomargaric acid and yields bromo derivatives 
we concluded that lumbang oil has a composition quite dif- 
ferent from that of tung oil and probably shows a closer re- 
semblance to linseed oil. Accordingly we decided to investigate 
the composition of lumbang oil by means of the lead-salt-ether 
method of Gusserow and Varrentrapp 0 and the bromo-derivative 
method of Eibner and Muggenthaler. 9 

The lead-salt-ether method is used to separate the saturated 
from the unsaturated (liquid) acids in an oil and the bromo- 
derivative method is used to separate the various unsaturated 
acids from each other. Recently these methods have apparently 
been used very successfully by Baughman and Jamieson in their 
investigations on hubbard squash seed 10 oil and also on okra, 11 
cottonseed, 12 and cantaloup seed 13 oils. 

These investigators do not state, however, the exact experi- 
mental procedure they used in carrying out these methods. 
Lewkowitsch points out that the results obtained by the lead- 
salt-ether method vary with the experimental procedure and the 
accuracy depends principally upon the temperature and quantity 
of ether used. 

In endeavoring to separate the saturated from the unsaturated 
acids in lumbang oil we carried out a number of experiments by 
means of the lead-salt-ether method. Although our results at 
first were not very uniform, we found that by adopting a stand- 
ard method of procedure we could obtain fairly uniform results. 
Our method for preparing the lead salts of the saturated and 
unsaturated acids and for separating the lead salts of the 
saturated from those of the unsaturated acids was practically 
the same as that given by Lewkowitsch and also by Villa vecchia. 1 * 
Our subsequent procedure for preparing the saturated and un- 
saturated acids from their lead salts was, however, somewhat 
different. 

In using the lead-salt-ether method we proceeded in the fol- 
lowing manner : About 9 grams of lumbang oil were saponified 

9 Lewkowitsch, X, op. cit. 545, 568-578. 

10 Baughman, W. F., and Jamieson, G-. S., Journ. Am. Chem. Soc. 42 
(1920) 152. 

11 Ibid. (1920) 166. 

“ Ibid. (1920) 1197. 

n Ibid. (1920) 2398. 

M Villavecchia, V., Treatise on Applied Analytical Chemistry 1 (1918) 
384. 
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in a liter flask by beating (reflux) for two hours with 1.00 cubic 
centimeters of half normal alcoholic potassium hydroxide. The 
alcohol used in preparing the potassium hydroxide solution was 
previously purified by Dunlap’s method, 1 f * which consists in treat- 
ing the alcohol with silver nitrate and potassium hydroxide, heat- 
ing (reflux), and distilling. The reaction product obtained by 
saponifying lumbang oil was treated with a few drops of 
alcoholic phenolphthalein solution and acidified with glacial acetic 
acid, after which it was neutralized with half normal alcoholic, 
potassium hydroxide solution. The bulk of the alcohol was then 
eliminated by distillation. Sixty cubic centimeters of 10 per 
cent lead acetate solution were diluted with 300 cubic centimeters 
of distilled water, brought to boiling, and gradually added with 
frequent shaking to the residue in the flask. The flask was then 
filled completely with hot distilled water, and allowed to cool. 
Upon cooling, the solution in the flask became dear and the lead 
soap adhered to the flask. The clear solution was then, decanted 
to a filter paper, and the lead soap in the flask was washed four 
or five times with hot water until no more traces of lead acetate 
could be detected in the washings. Each, time the lead soap 
was washed the solution was cooled before decanting. 

To the lead soap in the flask, 300 cubic centimeters of ether 
previously purified were added and the resulting ethereal mix- 
ture was heated (reflux) on a water bath with frequent shaking 
for about half an hour until most of the lead soap was apparently 
dissolved. The ethereal solution was then allowed to stand for 
twenty-four hours, after which it was filtered through a plaited 
filter kept covered with a watch glass. The residue on the filter 
paper containing the lead salts of the solid saturated acids was 
washed thoroughly with ether. The ethereal filtrate containing 
the lead salts of the liquid unsaturated acids was placed in a 
flask, stoppered securely, and set aside in a dark closet until the 
work on the lead salts of the solid acids was completed. 

SOLID ACIDS 

The precipitate of the lead salts of the solid fatty acids to- 
gether with the filter paper was placed in a flask and boiled about 
an hour with 200 cubic centimeters of dilute hydrochloric acid 
(1:4). The solution was then cooled, and the solid acids re- 
sulting from the decomposition of their lead salts were extracted 
with ether. The ethereal layer after separating from the acid 
solution was washed with water until free from acid. It was 

w Dunlap, F. L., Journ, Am. Ghem. Soc. 28 (1906) 397. 
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then dehydrated with anhydrous sodium sulphate, filtered, and the 
ether distilled off in a weighed flask. 

The solid acids melted at 54° and had an iodine value (Hub!) 
of 18.05. We did not have enough material to determine ac- 
curately the neutralization value and consequently did not 
calculate the mean molecular weight. We also did not endeavor 
to separate and identify the solid acids by converting them into 
their methyl esters, and distilling fractionally. u * 

LIQUID ACIDS 

The ethereal solution containing the lead salts of the liquid 
unsaturated acids was shaken with dilute hydrochloric acid 
(1:4) and the lower acid layer with the precipitated lead chlo- 
ride separated. The treatment with hydrochloric acid was 
repeated and the separated ethereal solution washed thorough- 
ly with distilled water until the wash solution was no longer 
acidic, after which it was filtered through a plaited filter kept 
covered with a watch glass. The solution, which was somewhat 
turbid due to the presence of moisture, was then dehydrated 
with a considerable quantity of anhydrous sodium sulphate. 
When working on rainy days a second dehydration with sodium 
sulphate is usually necessary to render the ^solution absolutely 
clear. The solution was then filtered and the clear filtrate 
distilled in a 500-cubic centimeter Florence flask to eliminate 
most of the ether. When the volume of the solution was re- 
duced to about 100 cubic centimeters it was transferred to a 
200-cubic-centimeter, flat-bottomed distilling flask previously 
weighed, and the ether completely distilled off. 

The liquid acids had an iodine value (Hubl) of 185.8. The 
neutralization value was 191.9, and the calculated mean molecular 
weight, 292.5. 

The figures given in Table 1 show the results we obtained by 
the lead-salt-ether method. 


Table 1 . — Separation of the solid acids from the liquid unsaturated acids 
in Iwnbang oil by the lead-salt-ether method. 



Oil 

Liquid 

Solid 

Liquid 

Solid 

Experiment. 

used. 

acids. 

acids. 

acids. 

acids. 

. 

Grams. 

Grams. 

Grams. 

Per cent. 

Per cent. 


9.6670 

| 9.0644 

0.25SS ! 

93. 77 

! 2.68 


10.3420 

; 9.6474 

0.2870 

92.32 

j 2.77 



I 


93.04 

\ 2. 73 




1 




w Lewkowitsch, J., Chemical Technology and Analysis of Oils, Fats, and 
Waxes 1 (1913) 555 and 665. 
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As shown by the figures in Table 1, luxnbang oil contains 93.04 
per cent of liquid unsaturated acids and 2.73 per cent of solid 
acids. These figures are the average of the results obtained 
from two closely agreeing duplicate analyses. 

The liquid unsaturated acids were separated and estimated by 
the bromo-derivative method of Eibncr and Muggenthaleiv 17 
which is based upon the different solubilities of the bromine 
derivatives of the liquid acids. We followed, in general, the 
directions given by Lewkowitsch, performing duplicate experi- 
ments. About 4 grams of the liquid acids were dissolved in 40 
cubic centimeters of dried purified ether. The ethereal solution 
was then cooled, treated with bromine, and allowed to stand 
about three hours at —10°. The solution contained a crystalline 
precipitate (ether-insoluble bromide), showing the probable pres- 
ence of linolenic acid, since linolenic hexabromicle is insoluble in 
ether. The solution containing the precipitated bromide was 
then filtered through a weighed filter paper which had been pre- 
viously dried and kept in a desiccator. The filtrate from the in- 
soluble bromide was set aside and investigated after the work on 
the insoluble bromide was completed. The insoluble bromide 
was dried at 50° and weighed. When treated with benzene the 
insoluble bromide dissolved completely, showing the absence of 
any octobromides, since the octobromides likely to be present are 
insoluble in benzene. The crystals obtained by evaporating the 
benzene solution gave the figures which are compared with the 
corresponding data for linolenic hexabromicle in Table 2, 


Table 2. — Compound from Imnhang oil and linolenic hexahromide , 


Compound. 

Multi hk 
point. 

Bromine 

content;. 

i 

l 'C, 

Co* nrnt . 

Compound from lnmbantr nil 

l7H.fi 

M. r>ji 

Linolenic hoxabromide . 

180. 0 

G3.32 

The bromine content was determined by boiling about 0.1 


gram of the crystals with about 0.5 gram of solid silver nitrate 
and 80 cubic centimeters of pure concentrated nitric acid. The 
precipitated silver bromide was collected on a Gooch funnel. 

The figures given above show that these crystals were lino- 
lenic hexahromide and that lumbang oil contains linolenic acid as 
linolenic glyceride. 

17 Lewkowitsch, J., Chemical Technology and Analysis of Oils, Fats, and 
'Waxes 1 (1913) 598 to 578. 
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The filtrate from the ether-insoluble bromide (linolenic hexa- 
bromide) was shaken in a separating funnel with 10 per cent 
sodium thiosulphate solution to remove the excess of bromine. 
This treatment was repeated to remove the last traces of bromine, 
after which the separated ethereal solution was dehydrated with 
anhydrous sodium sulphate, filtered, and distilled to eliminate the 
ether. The slightly yellow-colored residue which remained was 
then treated with 1.5 liters of purified petroleum ether (boiling 
point 35° to 55°) and the mixture heated (reflux) until nearly 
all the crystals were dissolved. The solution was then cooled 
and filtered through a weighed filter paper. By concentrating 
the petroleum ether filtrate to a volume of about 300 cubic centi- 
meters and allowing the solution to stand overnight, a second 
crop of crystals was obtained. Repeated experiments showed 
that the second crop of crystals always gave a sharper melting 
point than the first crop and the bromine content was consider- 
ably nearer the theoretical value for linolic tetrabromide. As 
oleic dibromide is very soluble in petroleum ether while linolic 
tetrabromide is difficultly soluble, the crystals thus obtained 
were probably linolic tetrabromide while the filtrate from these 
crystals contained, possibly, a mixture of linolic tetrabromide 
and oleic dibromide. The crystals that we suspected to be linolic 
tetrabromide gave figures which are compared to the corre- 
sponding data for linolic tetrabromide in Table 3. 


Table 3 . — Compound from lumbang oil and linolic tetrabromide. 


Compound. 

Melting 

point. 

Bromine 

content. 

Compound from lumbang oil ' 

°C. 

112 to 113 1 

113 

Per cent. 

53.10 

53. S3 

Linolic tetrabromide 



The bromine content was determined as in the case of linolenic 
hexabromide. These figures show that these crystals were 
linolic tetrabromide and that lumbang oil contains linolic acid 
as linolic glyceride. 

The petroleum ether filtrate from the crystalline linolic tetra- 
bromide was concentrated to a volume of about 100 cubic centi- 
meters, transferred to a small distilling flask which had been 
previously weighed, and the solution distilled until no more 
petroleum ether passed over. The dark residue thus obtained 
was then weighed and the bromine content determined. The 
bromine content of linolic tetrabromide is 53,33 per cent; and 
of oleic dibromide, 36.18 per cent. Knowing the bromine con- 
tent of the residue, the percentage of linolic tetrabromide and 
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of oleic dibromide (if present) is calculated readily. In carry ing 
out these experiments we found that the ordinary commercial 
petroleum ether did not give very good results; but, by redistill- 
ing the commercial product and using only the fraction boiling 
from 35° to 55 u , fairly good results could be obtained. Our 
residue, however, still had a perceptible odor of petroleum ether, 
which we were unable to eliminate by distilling. Probably bettor 
results could be obtained, if some other solvent suitable for tin's 
work could be used in place of petroleum ether. 

In investigating the liquid unsatu rated acids of lumbang oil 
by means of the bromo-derivative method we performed duplicate 
experiments. The results of these experiments are recorded in 
Tables 4 and 5. In Table (> is given a summary of the results 
recorded in Tables 4 and 5. 

Table 4. — Analysis of liquid nnmiuraied acid a of hvmbnng oil ( bromo - 


derivative method) . Experiment /. 

(iriunsw 

Sample of liquid acids 2.8400 

Hcxabromidc (ether-insoluble bromide) ; molting point, 

178.5"; bromine content, per trout; 0.5502 

First crop of tctrabromide; bromine content, 52.92 per 
cent 0.1508 

Second crop of tetrabromide; molting point, :U2 r ‘ 
to 113°; bromine content, 53.10 per cent 0,66(56 

Residue (dibromide and tetrabromitlo) ; bromine con- 
tent, 41.80 per cent 2.9540 

Dibromido in residue, 07.23 per cent 24 >580 

Tctrabromide in residue, 32.77 per cent 1.2900 

Total tctrabromide found 2.0934 

Linolenic acid equivalent to hexabromide 0.2019 

Id nolle acid equivalent to tctrnbrnrmde 0.9778 

Oloic add equivalent to dibromide 1.0900 

Tabu*; 5. — Avalyen of liquid unealnruted acid a of lumbang oil ( bromo - 
derivative method), Experiment IL 

Cntmu. 

Sample of liquid acids 2.0572 

Ifexabromidb (ether-insoluble bromide) ; melting point, 

178"; bromine content, 03.09 per cent 0.4580 

First crop of tctrabromide; bromine, content, 53.78 per 
cent 0,1820 

Second crop of tctrabromide; melting point, 112°; 

bromine content, 58.08 per cent 0.53.1 G 

Residue (dibromide and tctrabromide.) ; bromine con- 
tent, 42.04 per cent 3.6032 

Dibromide in residue, 65.83 per cent 2.3722 

Tetrabromide in residue, 34,17 per cent 1.2310 

Total tetrabromide found 1.9452 

Linolenic acid equivalent to hexabromide 0.1684 

Linolic acid equivalent to tetrabromide 0,9086 

Oleic acid equivalent to dibromide 1,5350 
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Table 6. — Analysis of liquid unsaturated acids of lmnbcmg oil. 
Summary of experiments I and II. 


Acid. 

Linolenic . . _ 

Experi- 
ment I. 

Experi- 
! ment II. 

Mean. J 

Per cent. 

7.11 

Per cent. 

6.89 

Per cent. 

6.75 

LI nolie .. __ 

34.43 

34. 4G 

84.44 

Oleic: 

59. 78 

57.44 

58.61 

Total 

101. 32 

98. 29 

99.80 






As previously stated, a determination of the iodine value of 
the mixed liquid acids separated by the lead-salt-ether method 
gave us a value of 135.8. A mixture of linolenic, linolic, and 
oleic acids in the proportions given in the table above would have 
a calculated iodine value of 133.8. The calculated iodine value 
of the liquid acids therefore agrees fairly well with the observed 
value. 

The mean percentages of linolenic, linolic, and oleic acids in 
the mixture of unsaturated acids, as given in Table 6, were 
calculated into percentages of glycerides in the original oil The 
results are recorded in Table 7. In calculating these results 
we used the average data obtained by the lead-salt-ether method, 
which showed that lumbang oil when decomposed yields 93.04 
per cent of liquid unsaturated acids. 


Table 7. — Calculation of unsa tvrated acids to glycerides in lumbang oil . 



Mixture 


Glycor- 


of un- 

Orittinal 

ides in 

Acid. 

saturated 

oil. 

original 


acids. 


oil. 


Per cant 

Per cant. 

Per rent. 

LinoleoJc 

6. 75 

6.28 

6.56 

f jlnftlie 

34.44 

‘it. 04 

83.48 

Oleic - 

68, 61 

64. 53 

50. 98 

Total 

99. 80 

1 

92.85 

97.02 


The average results we obtained by the lead-salt-ether method 
showed that lumbang oil can be decomposed into 93.04 per cent 
liquid unsaturated acids and 2.73 per cent solid acids. The 
liquid acids separated by the bromo-derivative method and 
calculated on the basis of the original oil gave a total percentage 
of 92.85 (Table 7), which agrees very closely with the figure 
93.03 obtained by the lead-salt-ether method. 
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The percentage of solid acids (2.73) calculated as stearic 
glyceride gives the figure 2.85, which really represents the per- 
centage of glycerides of the mixed solid acids. 

According to our investigation, lumbang oil therefore has the 
composition shown in Table 8. 


Table; 8 . — Composition of lumbang oil. 



IVr cvnt. 

Linolenic glyceride 

6M 

Linolic glyceride 

XUS 

Oleic glyceride 

50.98 

Glycerides of solid acids 

2.85 

Total 

99.87 


Our experiments show that lumbang oil contains the glycerides 
of linolenic and linolic acids. Both linolenic and linolic acids and 
their glycerides absorb oxygen rapidly from the atmosphere. 
The drying power of oils such, as linseed and lumbang is due to 
the glycerides of linolenic and linolic acids which these oils 
contain. In general, the more of these compounds an oil con- 
tains the quicker it dries. Our results show that lumbang oil 
has a composition quite similar to that of linseed oil and there- 
fore should be an excellent drying oil. 

In addition to ascertaining the composition we determined the 
solubility of lumbang oil in various solvents and also carried out 
a series of oxidation experiments. 

SOLUBILITY 

Lumbang oil at 28° C. is insoluble in cold ethyl and methyl 
alcohols and acetic add. It is very soluble in cold turpentine, 
chloroform, ether, carbon tetrachloride, carbon bisulphide, pe- 
troleum ether, and acetone. H is also soluble in ethyl acetate, 
ethylene bromide, toluene, and nitrobenzene. 

OXIDATION 

Lumbang oil, like other drying oils, has the characteristic 
property of absorbing oxygen from the air and drying to an 
elastic skin when exposed to the air in a thin layer. Brill ami 
Agcaoili 18 investigated the drying properties of lumbang oil by 
spreading the oil on small glass plates and allowing it to dry 
(glass-plate method). They found that lumbang oil compares 
very favorably with tung and linseed oils in the rate of dry- 

M Brill, H. and Agcaoili, P. r Philip. Jannu Set § A 10 (1015) 119. 
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ing, quality of film, and the percentage change in weight when 
drying. They did not, however, determine any of the oil con- 
stants during* the drying process. 

The ability to absorb oxygen may be regarded as an indica- 
tion of the drying power of an oil. We have carried out ex- 
periments on the oxidation of lumbang oil by allowing a slow 
current of dried air to pass through the oil which was heated 
to a certain temperature and stirred constantly. The apparatus 
was arranged in the following manner : A glass salt bottle con- 
taining about 400 cubic centimeters of lumbang oil was placed 
in a water bath which was heated to a temperature of 80°. The 
glass bottle contained a stopper having three holes. Through 
one hole passed a stirrer operated by a hot-air motor. The 
second hole held an entrance tube reaching to the bottom of 
the bottle and drawn out to a fine opening. The third hole 
contained a short exit tube also drawn out to a fine opening. 
A slow current of air was passed through a Drechsel wash bot- 
tle containing concentrated sulphuric acid, after which it was 
passed through three tubes containing soda-lime, and then into 
the oil. The experiment was started each morning and discon- 
tinued at night. At frequent intervals samples of about 15 cubic 
centimeters were taken and these *were later analyzed by deter- 
mining various constants such as the iodine and saponification 
numbers. This method of procedure enabled us to follow the 
changes caused by slow oxidation. The results of these experi- 
ments are recorded in Table 9. 


Table 9. — Constants of lumbang oil blown at SO 0 C. 


Time of blowing:. 

Saponifi- 

cation. 

No. 

Iodine 

value 

(HiibI). 

Acid 

No. 

Specific 

gravity 

°C. 

81 

4 

/Jours. 






214.0 

140.0 

4, 962 

0. 6206 



a 

229.1 

135.3 



15 

237.7 

120. 8 



24 

242.6 | 

112.9 



31 , 

252.3 

101.0 



47 . 

258.9 

81.2 



62 

262.6 

67.1 

7.542 

0.9922 







As a result of continued oxidation the oil gradually became 
slightly darker in color and very thick and viscous, and the 
specific gravity increased considerably. The figures in Table 9 
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show a gradual increase in the saponification and acid values. 
This would seem to indicate an increase in the amount of oxi- 
dized acids of lower molecular weights. Our results with linn- 
bang are quite similar to those which have been obtained with 
linseed oil. Since the constants of these two oils are very much 
alike and they have a similar composition, it is not surprising 
that they act in a similar manner when oxidized. 

The commercial valuation of an oil suitable for the manufac- 
ture of varnish depends on its drying power. This is deter- 
mined by the amount of oxygen it absorbs and also by the time 
it requires for drying to an elastic skim It is well known that 
the oxygen absorption of an oil is closely related to the iodine 
absorption; in fact, as pointed out by Lewkowitseh, 11 ' a rough 
proportionality exists between the quantity of oxygen actually 
absorbed by an oil and the amount calculated by multiplying the 
iodine number by 0.063. A determination of the iodine number 
of an oil which is being oxidized gives us, then, an idea of the 
amount of oxygen absorbed. The results recorded in Table 9 
show a decided, gradual decrease in the iodine numbers, indicat- 
ing the gradual absorption of oxygen. 

When these iodine values are multiplied by the factor 0.063, 
the resulting figures show the absorbed oxygen calculated from 
the iodine value, and from these data the average rate per hour 
of oxygen absorbed in successive intervals can be calculated. 
Our calculated values showed that the rate of oxidation, under 
the conditions of our experiment, increased up to a period of 
thirty-one hours, after which, owing probably to increased vis- 
cosity, the rate decreased. Our results would seem to indicate 
that this oxidation process is an autoeatalytic reaction and 
the oxidation products which are formed in the early stage of 
the reaction act as autocatalysts and accelerate the reaction. 
Genthe a# obtained similar results in his experiments on the 
drying of linseed oil and was inclined to think that the auto- 
catalyst had the character of a peroxide, though he was not able 
to isolate such compounds. 

The oxidation of lumbang oil for various temperatures and 
intervals of time is now being investigated, and further dis- 
cussion of this point will be reserved for a future contribution. 

19 Lewkowitsch, J., Chemical. Technology and Analysis of Oils, Fats and 
“Waxes 1 (1913) 468. 

” Genthe, A., Zeits. 1 angew. Chem. 19 (1906) 2087. 
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summary 

Lumbang oil apparently has the following composition : 



Per cent. 

Linolenic glyceride 

6.5 

Linolic glyceride 

33.4 

Oleic glyceride 

56.1) 

Glycerides of solid acids 

2.8 

Total 

99.6 


Lumbang oil was found to be soluble in eleven solvents and 
insoluble in three. 

The oxidation of lumbang oil appears to be an autocatalytic 
reaction. 




ILLUSTRATIONS 

[Half-tone etchings loaned by the Bureau of Forestry.] 

Plate 1 

Aleurites moluccana (lumbang), the source of lumbang oil Bark, fruits, 
and leaves. 

Plate 2 

Aleurites moluccana (lumbang), the source of lumbang oil. Dried fruits 
and seeds ; natural size. 

Plate 3 

Aleurites moluccana (lumbang) , the source of lumbang oil. Bark, flowers, 
and leaves. 
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SOME NONDIASPINE COCCIDiE FROM THE MALAY 
PENINSULA, WITH DESCRIPTIONS OF 
APPARENTLY NEW SPECIES 1 

By Harold Morrison 

Of the Bureau of Entomology, United States Department of Agriculture, 
Washington, D. G. 

ONE PLATE AND THIRTEEN TEST FIGURES 

The work reported on in the following pages was begun on 
the basis of two small collections of coccids sent for possible 
identification to the Bureau of Entomology by Prof. C. F. Baker 
in 1918. In the following year, I received from Professor Baker 
a compiled list of the known Singapore Coccidae, prepared by 
himself and Mr. I. H. Burkill. This list included a number of 
manuscript new species names assigned by Mr. E. E. Green, 
these giving me my first intimation that Mr. Green was actively 
engaged in working on Singapore coccids. Following some cor- 
respondence regarding the best means of avoiding confusion or 
duplication, Mr. Green, with his usual generosity, forwarded to 
me specimens of all of his new nondiaspine species, together with 
certain notes on the same, and gave me the privilege of describ- 
ing these new species and of adding them to the work which had 
been completed on Professor Baker’s specimens. 

All of the specimens forwarded for description by Mr. Green, 
and some of those from Professor Baker, were collected by Mr. 
I. H. Burkill, to whom I am thus indirectly much indebted for the 
opportunity to examine some very interesting coccids. 

Some of the species found in this small collection have pre- 
sented serious difficulties with respect to proper generic assign- 
ment and specific differentiation, and certain of these questions 
have been settled tentatively only. 

All information regarding host, locality, and date of collec- 
tion was copied from the notes in the packages containing the 
specimens, and all of the specimens were collected either by Mr. 
Burkill or by Professor Baker. The drawings illustrating the 

1 Published with the permission of the Secretary, United States Depart- 
ment of Agriculture. 
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Pto. ,1. I'aUwcocciia pulchr.r Leonard! : a, in termed into-s tage female, antenna. X 1 I fi ; h, Inter* 
mediate-stage female, thoracic spiracle, X 67.6 ; c, adult female, antenna, X C7.fi ; d t adult 
female, middle kg, X 57.fi ; e, adult female, anal ring, X 166; f, adult female, Lhuriwk 
spiracle, X 166 ; if , adult female, abdominal Muruck. X 1 66 : h, same, X 640 : i, adult female, 
ventral, abdominal cicatrices, X 57.6 : 3, intermediate-utaKe female, ventral cicatrices,, X 57.6 ; 
k, adult female, types of dorsal and ventral body pores, X 1,600; I, same, types of pores 
from marginal tufts of body, X 1,600 ; m, Hfime, types of pores from region close to genital 
opening, X 1,600 ; % same, a lateral abdominal cluster of pores and aetre, X 220, with detail 
of base of seta, X 640 ; 0 , same, portion of ventral abdominal pore band between hind logs, 
X 220 ; p , same at point -where curve around body margin commences, X 220. 
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structural characteristics of the species have been made by 
Emily Morrison, who has also been of assistance in other ways ; 
the plate figures showing the superficial appearance of certain 
of the species have been prepared by Miss Aime Hotter. 

CQCCIBiE 2 
MONOPHLEBINA5 
Genus PALEOCOCCUS Cockerell 
Paleococcus pulcker Leonardi. 

Paleococcus pulcker Leonardi, Ann. R. scuola Sup. Agr. Portici 7 
(1907) 1. 

Leonardi’s placing of this species in the genus Paleococcus is 
followed here without critical consideration. 

This species has been identified from a comparison of speci- 
mens received from Mr. E. E. Green collected on Michelia 
champaca at the Botanic Gardens, Singapore, April 8, 1916, by 
Burkill, and on Rhopaloblasta palm, Singapore, February, 1917, 
by Burkill, with a translation of Leonardi’s original description. 
This description, while not so detailed in some respects as is 
desirable, seems quite sufficient to establish the identity of the 
Singapore specimens. Mr. Green had tentatively placed these 
two lots of material under the manuscript names I eery a ordinal® 
and L palmarum, respectively, but as careful a comparison of the 
structural characters of the two lots of specimens as is possible 
from the limited number of each present fails to disclose any 
differentiating characters, while the only difference indicated in 
Mr. Green’s notes is in the color of the secretionary covering, 
the surface coating of that of ordmata being lemon yellow, while 
pahmrum is supposed to have a pure white coating. 

This species is briefly redescribed herewith, with particular 
emphasis on the structure of the derm pores and the seta*. 

Adult female . — Ovate, broadened behind, somewhat convex; 
maximum length of specimens examined, 6.5 millimeters ; width, 
4.25; dorsally with a dense coating of white secretion usually 
strongly tinged superficially with lemon yellow, broken up into 
distinct plates, these broadly transverse in the center of the 
dorsum, bordered by a double row of square to oblong plates 
running clear around the body, with the outer, or marginal, row 

51 The scheme of classification followed is that used by Fernald, M. E., 
Catalogue of the Coccidae of the World, Bull. Hatch Exp. Sta. Mass. Agr. 
College 88 (1903). 
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produced into triangular teeth, giving a serrate appearance; 
ovisac not developed, the eggs laid beneath the body; maximum 
length of mounted specimens examined, (5 millimeters; shape 
when mounted uniformly broad oval ; antenna} 0-sogmcnted 
(normal for genus), sometimes with an indication of a division 
of the terminal segment; legs normal, rather slender for the 
group; with two pairs of large ihoraoie spiracles, and three 
pairs of very much smaller, simple, abdominal spiracles, the 
latter placed at the posterior apex of the body ; derm pores all 
multiloeular disk, possibly to be considered as of one type, but 
showing at least three sorts, as shown in figures, one (/>■) grouped 
along the body margin together with a number of seta) in rather 
distinct clusters, another (l) scattered over the body surface, and 
the third (m) present vent rally around the genital opening; 
ventraliy near the margin with a heavy baud of pores running 
around the abdomen as in typical icenja; derm sehe numerous, 
varying in size very decidedly, the largest in the tufts along the 
body margin, all long, slender, rather delicate an<l hairlike, 
mostly with long stout sockets, but some with a very short and 
flat triangular base; anal opening a short, simple tube; with 
three small ventral cicatrices, the median much the largest. 

? Perissopneumon sp. 

I desire to place on record here collections of a few specimens 
of a monophlebine coceid of uncertain allhulios in the hope that 
more material, including larvae, fully developed adult females, 
and males, will be discovered by some, collector at Singapore, as 
the correct placing of this species will be almost impossible with- 
out such additional material. The collection records are as 
follows: From rhizomes of AlphUa amchiyera (linker 9020) 
and from fruit scales of Gar chela manyoalana (one specimen) 
(Baker 9023) t both from the botanic Gardens, Singapore, Octo- 
ber, 1917. 1 have had only the brief description of Perlasopucu- 
man ferox available for consideration in the generic placing of 
these specimens, but they appear to be more closely related to 
Newstead’s genus than to any other at present known to me. 

OUTHEZHN^S 

Genus ORTKEZIA Bose d’ Antic 
Orthem insignia Douglas. 

This species is represented among Professor Baker's material 
by a few specimens collected on Glerodendron penduliflorum 
Botanic Gardens, Singapore, August, 1917 (Baker 89U ). 
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DACTYLOPIIN^ 

Genus MGMAXGC0CC1JS Green 
Anomalococeus multipori sp. nov. Plate 1, fig. 1. 

Adult female . — Occurring on the stems of the host, beneath 
the cartons or sheds of some species of ant ; inclosed in a rather 
dark brownish or reddish sac, -which is irregular in shape, 
circular to oval, usually broader behind, somewhat convex, 
typically with rounded, clear, shining, median longitudinal ridge, 
bordered on each side by a pitted longitudinal groove of varying 
distinctness, all the surface except the median ridge covered over 
with white wax, which becomes thick and almost platelike along 
the margin, while varying in thickness in different spots dorsally ; 
the sack itself homogeneous, tough, but fracturing when torn or 
broken, translucent, with a nearly circular to slitlike opening 
dorsally at the posterior end of the median ridge, and the latter 
sometimes broken into; the inclosed insect much wrinkled and 
shriveled, strongly convex medially, but flattened along the body 
margins, almost completely filling the sac, but probably shrink- 
ing very decidedly on the birth of the young; light brown, but 
mottled with piceous, and otherwise discolored. 

Body of adult female . — Maximum length mounted on a slide, 
a little more than 2 millimeters; irregularly broad oval; maxi- 
mum width, nearly 2 millimeters, most individuals somewhat 
smaller; antennae 6- to 8-segmented, the lengths of the different 
segments quite variable, the measurements in microns as follows : 


n. 

III. 

IV. 

V. 

VI. 

VII. 

21.4 

82.1 

21.4 

19.6 

10.7 

12.5 

21.4 

39.8 

17.8 

14.3 

10.7 

12.5 

32.1 

25 

42.8 

17.9 

14.3 

14.3 

28.6 

25 

25.7 

17.9 

14.3 

14.3 

82.1 

30.4 

32.1 

17.9 

14.3 

10.7 

25 

43 

17.9 

17.3 

10.7 

10.7 

82,1 

26.8 

39.3 

17.9 

12.5 

10. S 

28.6 

25 

*39.3 


14.3 

17.9 

21.4 

25 

25 

19.4 

17.9 

“21.4 

14.3 

23.2 

28.5 

14.3 | 

14.3 

14.3 

17.9 

25 

25 

1G.1 1 

“ 2M 


* With a pseudojoint. 

Legs wanting; spiracles large and stout, placed at the body 
margin and continuous with a heavily chitinized, crescentic, 
marginal area at the outer or dorsal end of which is usually, with 
the posterior spiracle a single, and with the anterior spiracle 
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two, stout, usually slightly clavate, spiracular spines, none of 
these to be found in some specimens, and all probably easily 
broken off, these spiracular characters so easily disarranged in 
mounting that it is almost impossible to determine the exact 
relations; submentum apparently 1 -segmented, broadly rounded 
apically ; body margin with two rows of slender soUo, those in 
the lower row smaller, set relatively close together* Hie other row 
with the seise much more widely separated, larger, the bases of 
the hairs in both about the same diameter, none of the larger 
sette quite so long as the spiracular spines; with an occasional 
small dorsal seta; with numerous 8-shaped pores and elongate 
tubular ducts dorsally, those particularly crowded along the 
body margin; and with two groups of cribriform plates running 
cephaiad, one on each side of the middle line, from opposite the 
anal ring region, these groups distinctly separated from each 
other, and each made up of numerous plates, the number of these 
varying considerably, but averaging around seventy to eighty; 
ventrally with a cluster of wmltilocular disk pores around and im- 
mediately posterior to the anal ring region, with some similar 
transversely scattered ones anterior to this, and with smaller 
quinquelocular pores in the ehitinized marginal plate of each spi- 
racle; anal ring about 54 to 84 f i long, nearly circular, broadly 
open behind, with ten large, flattened setm, these as much as tWl 
fi long, and with a single row of pores, this anal ring surrounded 
by a heavily ehitinized structure, with its upper and anterior half 
arched and its lower half broadened posteriorly on each side into 
a sort of triangular lobe with recurved posterior margin ; with a 
pair of setae in the bottom of the ventral groove thus formed and 
a pair, arranged longitudinally, on the posterior margin of each 
lateral lobe; in only one specimen, of those examined, with more 
than ten anal ring hairs, in this case with seven on one-half of 
the ring and five on the other, the extra sets;* apparently resulting 
from the division of the two anterior ones of that side. 

Intermediate-stage female . — Such intermediate-stage speci- 
mens as have been available for examination show only a lessen’ 
development of the adult structures, except that the cribriform 
plates are wholly wanting. 

Larva.— Only embryonic larva* have been available for ex- 
amination, so only certain structures can be characterized. 
Antenna* 8-segmented, legs stout and short, total length about 
that of antennse, the tarsal claw large, all four digitules long, 
slender and slightly knobbed at apices, the tarsal projecting a 
little beyond those of daw, both extending beyond apex of claw; 
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Fig. 2. AwovuUococctut n ivltipori sp. nov., adult female; a, antenna, showing eight segments, 

X 1 65 ; b, same, showing seven segments, X 165 ; c, tubular body duct, X 640 ; d, antenna, 
showing six segments, X 165 ; c, detail of two cribriform plates, X 640 ; f, anterior spiracle, 
with plate and spines, X 165 ; 9, margin of body, showing size and position of two sizes of 
sotic, X 335 ; h, posterior spiraeular plate, with single spine, X 165 ; i, anal ring, with 
surrounding chitinized band, X 165 ; j, outline of body, showing especially the position of 
the cribriform plates, X20 ; k, anal multilocular disk pore, X 1,500 ; l, 8-shaped pore, side 
and diagonal views, X 1,500 ; m, same, dorsal view, another focal point, X 1,500 ; n, Quin- 
Quelocular disk pore from spiraeular plate, X 1,600 ; o, normal 8-shaped pore modified to 
form trilocular pore, X 1,600. 

spiracles close to body margin, with two spiraeular spines op- 
posite anterior and one opposite posterior spiracles ; body margin 
with a single row of slender setae, about as long as spiraeular 
spines, and set rather widely apart; the chitinous structure sur- 
rounding the anal ring well developed, quite plainly composed of 
a dorsal and ventral half, anal ring circular, with six setae and 
two rows of pores ; without anal lobes, but with a pair of long 
setae at the apex of the body, these as much as one-third the body 
length; dorsally and at margin with a few longitudinal rows of 
minute 8-shaped pores, ventrally with similar rows of small setee ; 
with one or two tiny quinquelocular pores between each spiracle 
and the body margin. 

This species has been described from twelve specimens and* 
parts of specimens mounted on slides, and from additional un- 
mounted material in position on the host, collected by Prof. C. 
F. Baker on stems of Nephelium lappaceurrt beneath ant cartons, 
under collection No. 9028, and on the leaves of Oncosperma 
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horrida, collection No. 9026, both from the Botanic Gardens, 
Singapore, October, 1917. The second lot of material is badly- 
infested by an undeterminable fungus. The types are in the 
United States National collection of Cocci dm. 

This species would be included in Lecaniodiaspia Tar#., if one 
adhered strictly to the limitations of this genus and Anowuloroc- 
cm s* as defined by Green/' but it is evidently so closely related to 
A. cremastoyantn Green, the genotype., that it is certainly cosi- 
generic with it. Fro m A. ere maxi opaxf ri it is separable by a 
number of characters: The grouping of the dorsad cribriform 
plates into two longitudinal clusters, instead of a single transverse 
band; the persistence of the spiracular spines in the adult female ; 
the occurrence of normally 7-segmented antomuu, instead of 8- 
segmented, although this structure shows the considerable varia- 
bility noted in the description; the presence of a pair of spiracu- 
lar spines opposite each anterior spiracle of the immature stages, 
instead of a single one; and the presence of a fairly complete 
tough test, or sac, in the adult stage. 

Genus PSEITDOCGCCUS Westwood 
Tsendococcus bromeliffl (Bouche). 

This species, as it is at present identified, has been collected 
at quarantine, Washington, D. 0., on pineapple plants, received 
from Singapore. The records are as follows: On Ana- mix, July 
19, 1916, F. H. B. 18520 (coll. H. Morrison) ; on Hubby pine- 
apple, August 18, 1916, F. IL B. 18780 (coll //. Morrison). 

Pseudococcus hispidus sp. now 

Adult female. — Nothing regarding superficial appearance be- 
fore mounting known (only two mounted specimens available 
for examination) ; length of body as mounted, a little more (ban 
2 millimeters; width, about 1.5; oval, perhaps a little narrowed 
anteriorly and broadened posteriorly; derm clearing completely 
after treatment; antennal normally 7-segmented, the measure- 
ments of those available as follows (in microns) : 


II. 

m. 

IV. 

V. 

VI. 

vn. 

BO 


m, 6 

m 

36.7 

87 

67 

60 

43 

0) 

60 

36.7 

30.8 

36.0 

r>o 

89.3 

36.7 

32 

39,3 

82 


* Broken. 


3 Coeeidae of Ceylon, pt 4 (1909) 295, 297, 1102. 
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The terminal segment longest, a little slenderer than the 
others; legs (only parts available) stout, heavy and short, the 
tarsal digitules normal, slender, long, slightly knobbed at 
apices, claw digitules probably similar, but broken, claw 
probably without denticle, but the extreme tips of those avail- 
able for examination broken off, hind coxse with numerous pores, 
hind tibise also with similar pores, but their extent not determin- 



Fiu. 0. Paevdacoccux kispidus sp, nov„, adult female ; a, posterior apex of abdomen, showing 
anal ring, cerarii, pores, and unusually large dorsal setto, X 165 : 6, hind coxa, show- 
ing both surfaces, X 165 ; c, large ventral multilocular disk pore, X 1,500 ; d, outline of body, 
showing number and position of cerarii, etc., X 30 ; e, foreleg, X 165 ; f, antenna, X 165 ; 
0, triangular pore, X 1,500. 



846 


The Philippine Journal of Science 


1021 


able as only a fragment of a tibia is present; beak apparently 
2 -segmented ; with both posterior and anterior pairs of dorsal 
ostioles well developed; with eighteen pairs of cerarii, each of 
these with more than two spines, these varying in size, and each 
with a loose cluster of triangular pores and with a few more or 
less distinctly associated accessory selm, the posterior pairs, at 
least, and particularly the anal lobe cerarii, with a large chit- 
inized area around the spines and pores; the number of spines 
in the cerarii of one of the two specimens studied as follows 
(beginning in front) : I, 4-5; JT, 4; III, 5; IV, 4-0; V, 5-0; 
VI, 4-5 ; VII, 5M 5; VIII, 5; IX, 4; X, 4-5; XI, 4-0; XI I, 5-0; 
XIII, 5-7; XIV, 0-7; XV, 5; XVI, 4~0; XV IF, <>; XV111, :j (the 
last perhaps with more, as some of the spines and the seta; ap- 
proach each other very closely in size and shape) ; anal lobes not 
developed, apical, seta about as long as anal ring seta 1 <92 /t ) , 
but a little slenderer; dorsal thickening of posterior cerarius 
continued around the margin and onto the venter as a broadly 
rounded lobe, the. anal sola situated on Ike inner side of this 
chitinmtion at the margin; anal ring oval, of normal pseudo- 
coceine appearance, with a double row of pores on each half 
and with six rather short setm, the longest about 92 /<. ; with two 
pairs of rather long, slender s etae below the anal ring and be- 
tween the apical cerarii, the longest of these about 71/*; with 
numerous but scattered, small, triangular and trilocular pores 
both dorsally and ventrally, but somewhat more abundant 
dorsally, these in fairly distinct transverse rows on the abdomen, 
but apparently scattered without order anteriorly ; ventrally near 
posterior apex of body with a few larger, multi locular disk pores; 
derm seta; rather numerous, although not in. such quantity as to 
give a “hairy” appearance to the body, varying greatly in size, 
but all rather long, and either slender or stout, arranged in fairly 
distinct transverse rows on abdomen, and the center of the body 
dorsally with about: four conspicuously larger se.be to each 
segment, these as much as 71.5 /* long, but: less conspicuous 
anteriorly. 

Immature stages. — None known. 

This species has been described from two mounted specimens, 
kindly transmitted by Mr. E. E. Green, bearing the following in- 
formation; “On Gordonia, Singapore, Malaya, coll I. H. Bnrkill” 

The type is in the United States National collection of Coeckla ? ; 
the paratype is in Mr. Green's collection. 

Mr. Green had placed this species in Tylococcus Newst., and 
had given it the specific name hispidus, used above. As there is 
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very considerable question regarding both the validity and the 
characteristics of Tylococcus Newst., I consider it preferable to 
assign the species to Pseudococcus , for the present, at least. 

tachardiin^e: 

Genus TACHARDIA R. Blanchard 
Tacliardia aurantiaca Cockerell. 

After a careful comparison with the type material of this 
species, three lots of specimens have been placed here. The 
most noticeable differences from the type lie in the size and shape, 
and the coloration of the test covering the insect, since in the 
Singapore specimens the test shows no traces of lateral ribbing 
and is more convex than type, approaching globular, with a 
practically uniform color which is much darker than that found 
in the typical aurantiaca. Morphologically the Singapore speci- 
mens appear to agree completely with the type, although none 
of the material available for examination has been in entirely 
satisfactory condition. The data for the lots examined are as 
follows: On Acacia sphaerocephala, Singapore (coll. Burkill ) , 
material received from Mr. E. E. Green; on Cajanus indicus , 
Botanic Gardens, Singapore, October, 1917 {Baker 9027) ; on 
Ixora macrothyrsa , Botanic Gardens, Singapore, August, 1917 
{Baker 8936) . 

COCCINvE 

Genus CEKOPLASTODES Cockerell 
Ceroplastodes virescens Green. 

This species is represented by a very small amount of material 
from “? Artoca/rpus sp.,” Botanic Gardens, Singapore, October, 
1917 {Baker 9021 ) . These specimens agree exactly with Green's 
characterization of the color and surface texture of the test. 
The dried specimens are dark reddish brown, however; and, 
while the marginal spines may be considered as being typically 
three or even four deep, there are many points along the margin 
where they are quite plainly only two deep. 

Genus GEEOPIASTES Gray 

Ceroplastes floridensis Comstock. 

Ceroplastes floridensis Comstock, Green, Coccidae of Ceylon 4 (1909) 
277. 

A few specimens agreeing exactly with Green's description 
and figures, cited a.bove, have been received from Professor 
Baker with the following data : On Gleichena dichotoma, Penang 
(coll /. H. Burkill ) . 
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Coccine form, female flattened, oval, with a median elevated 
ridge, covered by a transparent, thin, easily deciduous, waxy 
coat; antenna: and legs very much reduced, of the rudimentary 
type; derm, not chitinizod, only the mouth parts, spiracles, body 
margin, anal plates and a band surrounding these chilinized; 
the thickened margin deeply, irregularly incised, with a single 
row of long, slender seta} dorsaily and an alternating double row 
of much stouter setae ventrally; spiracular spines apparently 
wanting, their normal position indicated by quadrate chitinizod 
plates; anal plates elongate, narrow dorsal surface bearing 
numerous setae distributed over the whole plate surface, each 
plate terminating caudally in a single much longer seta.; fringe 
setm numerous, anal ring with ten to twelve seta* and pores, 
small, inclosed within the plates; (burn with quinqiwlocuiar 
disk pores of two sizes ventrally, with tubular ducts with cup- 
shaped bases ventrally, with minute tubular duds dorsaily and 
with disk pores, possibly with loculi, dorsaily grouped near the 
anal plates; larva elongate oval, anion me (^segmented, legs 
normal, with a single marginal row' of slender solas three spirac- 
ular spines, approximately equal in length, in each group and 
anal plates similar in shape to those of the adult, slightly re- 
ticulate, but with only a long terminal and two or throe other 
setae. 

This genus appears to differ fmm any other known to me in 
the characters of the anal plates and the marginal region of the 
body; it is, unfortunately, not possible* to indicate any genus of 
the subfamily Coeeime as a dose relative of this one and little 
can be said at present regarding its probable position within l.hai 
subfamily, 

Type of the genus, Ahc&viim- hirxufnm sp. uov. 

Alecamnm hirsute! sp. now Plate I, fig. 2. 

Admit female .— Not definitely known to occur in the material 
studied, and possibly not observed; the form examined probably 
either the next to the last stage female, or the immature* last 
stage; occurring on the twigs of the host, accompanied by male 
puparia; oval, somewhat pointed anteriorly, flattened dorsaily, 
with a distinct, rounded, longitudinal ridge medially, the elongate 
oval pair of anal plates placed in this ridge about one-third of the 
total body length from the posterior end; body dorsaily, irreg- 
ularly wrinkled and pitted on each side of the median ridge ; 
yellow-brown, more or less suffused with darker brown, anal 
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plates and the narrow chitinized ring surrounding them distinctly 
reddish ; probably uniformly, moderately convex in life, without 
definite longitudinal ridge ; covered by a thin, transparent, easily 
shed film of brittle wax. this appearing somewhat whitish when 
removed from the insect; maximum length of specimens ex- 
amined, 1.75 millimeters. 

Body of female . — Maximum length mounted on a slide, about 
1.75 millimeters; body clearing when boiled in caustic potash, 
except for the anal plate and marginal regions ; oval, somewhat 
pointed anteriorly, lateral margins slightly lobed due to shallow 
incisions opposite the spiracles; antenn# minute, rudimentary, 
indistinctly 3-segmented, the apex bearing a cluster of six setse, 
some of these nearly as long as the whole antenna; preapica! 
segment with at least one long seta, total length, averaging 36 p ; 
legs minute, rudimentary, broadly triangular from base to apex, 
the width at base, including the extended attachment sclerite, 
about 68 /a; the total length to apex of claw, about 25 p, the divi- 
sions between the different parts so faintly indicated that it is im- 
possible to trace them; with numerous relatively large chitinous 
circles, these the bases for the short set#, present on the leg, claw 
present but poorly developed, both the tarsal and claw digitules 
present, relatively well developed, about 17 p long ; claw, about 
5 p long; beak apparently 1 -segmented, short, stout and broad; 
spiracles rather large, placed nearer the margin than the center- 
of the body, each connected with the margin by a line of scattered 
pores, which passes through a chitinous thickening at the edge 
and then barely up onto the upper surface; spiracular spines 
wanting in all specimens examined and no traces such as presence 
of chitinized bases visible ; marginal spine and hair arrangement 
unusual, the margin just at the edge or a very little on the dorsum 
with a row of relatively long, slender, hairlike set#, below this 
broken up by deep irregular incisions and crenulations, some of 
which extend the whole width of the chitinized portion, and 
bearing, usually on the inner portion of the chitinization, an un- 
evenly spaced and irregularly placed row of stout but long set#, 
these about half the length of the dorsal set# or a little more, 
and as much as two or even three deep at the posterior end of 
the body; dorsally with fairly numerous but scattered set#, 
similar in shape and base to those occurring dorsally at the 
margin, but smaller, present over the whole surface, slightly 
larger near the margin than near the middle; ventrally with more 
numerous, similar, but smaller set#, those just anterior to the 
anal plates arranged in fairly definite straight transverse rows; 
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FUj, 4, A Utan niion ftirmtfuTtt a, at, » p. itov. ; <t, adult female, body murtrsp uppouitc apirnclc, 
X 3SB ; 6, adult female, antenna, X Ji:l6 ; c., larva, wntmma, X 165 ; d, larva. kt?, X 166 ; «, 
adult; female, disk pore tv om Mplraeular row, X 1,500: h. adult anal plate#, X 165: 

i, adult few ale, outline of laxly, X80; i, uduJt female, anal platen, lateral view, xamewhal 
diagrammatic, X 165: /e, larva, outline, X 90; l, adult female, ventral tubular duct. X 1.600! 
m, adult female, auinauelocular disk pore from anal plate region, X 1,500; -n, adult female, 
dorsal pore, X 1,600. 

dorsally with numerous, but well-separated and scattered, mi- 
nute, circular to quadrate pores over the whole surface, these 
with small internal ducts and long internal filaments, and with 
somewhat larger hut unequal-sized pores with heavy borders in 
scattered groups on each side of the anal plates, the groups ex- 
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tending both anterior and posterior to the plates, and having* 
the appearance of poorly constructed bi-, tri-, or quadrilocular 
pores, with a circular or slightly oval outline ; ventrally with at 
least two types of pores, the circular disklike multilocular pores, 
apparently all quinquelocular, a small row running from each 
spiracle to the body margin, and a few, widely separated, for 
some distance around the anal plates, the nearest approach to 
grouping coming just posterior to the plates, the latter noticeably 
larger than the first, and the elongate, slender, tubular ducts 
with deep asymmetrical cup-shaped bases, most numerous along 
the margin, here apparently opening into the margin itself, and 
again somewhat more numerous along the median ventral line 
anteriorly, but scattered more or less over the whole surface; 
anal plates surrounded by a narrow chitinous band about as long 
as the whole of the mouth parts, plates about 285 ,a long, and 
each about 80 to 85 y wide, bluntly rounded anteriorly, more or 
less pointed posteriorly, widest at a point about one-third of the 
total length from the posterior apex, the outer angle rounded or 
very bluntly angular, dorsally with numerous, rather long, 
slender setae scattered from base to apex, arranged in very in- 
definite transverse and usually diagonal rows, the number vary- 
ing from forty to fifty-three, with forty-four or forty-five as the 
commonest number, each plate with a large apical seta about, 
twice as long as the dorsal setae, with six to eight somewhat 
stouter setae on the short posterior ventral ridge, the inner lower 
corner of the ridge attached to a chitinized plate which extends 
downward and cephalad along the median line, and together 
with, the anal plates completely incloses the anal ring, except for 
the narrow dorsal and apical slit between the plates; this 
chitinized plate bearing eight or nine setae at its upper posterior 
extremity, these appearing to correspond to the fringe sefae 
found in other species, and, standing two or sometimes three 
deep; with a cluster of small spinelike setae visible in mounts just 
posterior to the apex of the anal plates, these possibly homol- 
ogous with the hypopygial seta* of some other species, but more 
probably merely a group of ventral setae ; anal ring small, placed 
within the posterior half of the anal plates, the setse about a third 
or a little more of the plate length, the total number varying 
from at least ten to twelve, the ring itself with a double to triple 
row of pores. 

Larva , — Oval, pale brown in dried condition, flat, naked; length, 
about 0.77 millimeters; width, about 0.48; becoming clear when 
boiled in caustic potash; legs and antennae well developed, the 
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former G-, segmented, the third segment. longest, somewhat curved 
and slightly davatc, nearly twice as long as the terminal which is 
next longest; legs with all the pans well developed, the tarsus 
distinctly longer than the tibia, I he iarsa! dig! tides much longer 
than those of the? claw, slender, "noth slightly knobbed, extending 
just beyond the apex of the daw, this faintly denticulate close 
to the apex: spiracles elongate, rather slender, slightly enlarged 
at each end: thre(i spiraciilar spines opposite each spiracle, nearly 
equal or the middle one very slightly longer : margin wit h a single 
row of fairly large seta?, these spaced irregularly, and with an 
occasional much smaller suhmarginal seta ventrall.v ; dorsal ly 
with at least a single row of very small seta? extending cephnlad 
from the anal plates on each side and about halfway between 
margin and median line, the individual sola? widely separated, 
only about six altogether; ventrally with two similar rows on 
each side, the seta? in these slightly larger ; without pores except 
for three or four quinquelnculur disk pores between each spiracle 
and the margin; anal plates elongate, each about .100 /( , long and 
i)2 ft wide, broadly rounded anteriorly, tapering to a point 
posteriorly, broadest just eaudad of the middle, the apical hair 
very long, slender, about 2GS /< long; plates with a single tiny 
seta at a point about one-third the length from the anterior apex, 
another about the same, distance from the? posterior apex, both 
close to the inner margin of the plate, and a larger subapical seta 
at the outer margin and just anterior to the apical seta; with a 
single rather large seta at the base of the ventral ridge, with 
a single rather large fringe seta below the plate on each side; 
anal ring and hairs located in the middle of the anal plates, the 
hairs a little more than half the length of the plate, apparently 
six in number, this not definitely determinable. 

Male pupariunu - — Elongate oval, fairly convex, about 1,25 
rmllimelers long, broadest opposite the anal plains, of thin trans- 
parent wax, only the, slightly llalteued margins whitish; the 
lines indicating the plains faint, with a stibmedian on each side 
dorsally, the others all quite indistinct, with traces of a cross- 
line probably joining these two just before the anal, plates and 
another close to the cephalic apex, and additional lines running 
diagonally from these meeting points to the body margin, occa- 
sionally with traces of a line dividing each lateral plate into 
anterior and posterior parts ; without any traces of transverse 
dorsal carinse, 

Male pupa and larva ( second stage) .—The inclosed male pupa 
almost uniformly reddish brown, shaped much as is the 
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puparium; the poorly developed male pupa surrounded by the 
larval skin, but whether this condition continues through the 
entire pupal period cannot be stated ; the male larval structure 
appears intermediate between the young larva and the oldest 
female form as already described; legs and antennae much re- 
duced ; anal plates elongate, slender, with about seven or eight 
dorsal pores, possibly bearing setae, scattered through the whole 
length of the plate ; apical seta broken ; with two relatively large 
fringe seta? on each side; with three spiracular spines of equal 
length in each group; marginal spine arrangement much as in 
young larva ; nuiltilocular disk pores observed only between spi- 
racles and margin ; cup-shaped tubular ducts numerous, especially 
along the margin and, in transverse groups, on each side ante- 
rior to the anal plates ; the short developing legs and antennse of 
the male pupa about twice as large as those of the larva; the 
pupa not sufficiently developed to show any characters for de- 
scription. 

This species has been described from five females mounted on 
a slide, five young larvae mounted on a slide, two male larvae and 
pupae mounted on a slide, and a number of specimens attached 
to the host The specimens were found on Alsodeia eckinocarpa, 
Botanic Gardens, Singapore, August, 1917 (Baker 8933) and 
were covered by a carton and attended by ants. The types are 
in the United States National collection of Coccidse. 

I have described this material as representing a new genus 
and species with great hesitancy, as there is considerable evi- 
dence to indicate that the species may be founded on the imma- 
ture female. There is no evidence of the development of the 
ovaries in any of the specimens examined, the difference in size of 
young larva and the largest female found is much less than might 
be expected normally, and the male puparia are much larger in 
proportion to the size of the largest female than is usual in the 
subfamily. In spite of this, however, the differences noted, par- 
ticularly with reference to the anal plates and the marginal 
region, are such as to indicate a considerable divergence from the 
typical condition in the subfamily; and, assuming that the fe- 
males described are only second or preadult stage, any further 
modifications of structure in the adult might reasonably be ex- 
pected to follow along the lines shown by the form described. 

Genus COCCUS Linnaeus 

With the possible exception of the first, the species that are 
placed in this genus in this paper are a decided puzzle in respect 
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to their true generic relationships, The whole group of new 
species described here have a similar habit a:ui are evluYiitiy 
closely related, possibly excluding Hie ilrsi new species, and in 
view of the chaotic condition of the. genera of the Gorehue ii. has 
seemed advisable to place idem in a well-known genus, from 
which they can be readily transferred in their proper posh ion if 
this should prove necessary. 

Coccus discrepans (Green). 

This record is based on some speeimeifh from the undersides 
of leaves of Murray a color tjlou, Uotanic Gardens, Singapore, 
August, 1917 (J hiker U9J S 0), the individuals attended and 
covered by ants. These, specimens have been compared with 
mounts made from material forwarded to the United States 
National collection of Cocouhv from Ceylon by Mr. IT IT Given, 
the describee of the species. I liven lists this species as belonging 
to the genus Paired i a as reeogn ixed by {he Fornald Catalogue of 
Cocci due; but from an exambinUon of the material at hand. \ can 
see no reason for not including ii in Comte as this genus ss at 
present recognized by Amor iron cocci do legists. The only struc- 
tural differences noted in the Singapore specimen, as compared 
with the description and the Geylon specimens, are that the anal 
plates are, wider in proportion to their length in the former than 
in the latter and that no submarginul tubercle has been located 
between the groups of spiraeular spines on the Singapore speci- 
mens, although they are present elsewhere. )>oth of these ap- 
parent differences are in all probablily due to ike condition of 
the mounts obtained from the specimens from Singapore, since 
all these have been rather poor and have apparently boon so badly 
crushed in mounting that the anal plates have been tiaUenod, 

For the present another lot of specimens, from the leaves of an 
unknown host, Singapore, August, 191.7 (1 hiker <s '!):!/,}, colonized 
by ants under carton nests, is also considered as of this species, 
although these specimens show some structural differences as 
compared with the other specimens of the species that have been 
examined. There are six well-developed sub marginal tubercles 
on each side, two anterior to the first spiracle, one between the 
spiracles, and three- posterior to the second spiracle, all widely 
separated. The body of the female, which is fully developed, as 
evidenced by the presence of young larva beneath it, averages 
about one-fourth smaller than the Ceylon specimens ; and, while 
the marginal sete are frayed apical ly and curved as in the typical 
"specimens 'from Ceylon, the two lateral spiraeular spines are. 
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quite noticeably smaller in proportion to the length of the middle 
spine in this lot of specimens as compared with typical material 

Coccus tumuliferus sp. nov. Plate L fig. B. 

Adult female . — -Occurring within the hollow stems of the host, 
probably attended by ants ; rarely broad oval, but usually broad- 
ened behind and triangular with the angles rounded; plane of 
dorsal surface flat, but in dried specimens covered with relatively 
large knobs having a fairly definite arrangement of a median 
longitudinal single row and on each side of this two other rows, 
the outer one forming a continuous row around the body at the 
margin ; dorsally covered with a thin, brittle, whitish but more or 
less translucent, glassy secretion, very easily broken and usually 
more or less wanting, molded into elevations and depressions 
corresponding to those of the body, this covering normally want- 
ing over the flattened extreme margin of the body ; body color dull 
brown, of secretionary covering, as stated, translucent whitish ; 
maximum length noted, 2 millimeters; width, 2 ; body as mounted 
on slide similar in shape and size to unmounted specimens ; derm 
in fully matured individuals becoming somewhat chitinized, more 
especially along the margin where the inner border of the 
chitinized zone is broadly scalloped, corresponding to the borders 
of the adjacent knoblike elevations, the tongues of these scallops 
continued inward and united with a chitinized pattern cor- 
responding exactly with the deep grooves running between the 
conspicuous body knobs; antennae normally 8-segmented, the 
measurements of those available for study as follows (in’ 
microns) : II, 43-50; III, 39-43; IV, 32-35.7; V, 18; VI, 16-18; 
VII, 14; VIII, 18-21; legs of normal form, rather small and 
slender, daw rather stout and strongly curved, without denticle, 
al! digitules slender, threadlike, with slightly swollen tips, 
spiracles not unusual placed rather near the body margin and 
each with a slight depression in the margin opposite it ; with a 
wide band of scattered pores between spiracle and margin; 
mentis m. apparently 1-segmented, short, and broad triangular, 
apex rounded ; derm pores of several sorts, tiny tubular ducts 
scattered over the dorsum, large tubular ducts with cup-shaped 
inner ends mostly dose to the body margin, and a very few 
circular disk pores, apparently simple, in line anterior to the 
anal plates ; ventrally with multilocular disk pores of two sizes, 
a few large, with eight to ten loculi beneath the anal plates, the 
others smaller, normally with five loculi in wide bands between 
spiracles and margin ; marginal setse long, slender, hairlike, in a 
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scattered and irregular row, this at times appearing double, and 
with a number of somewhat smaller submarginal seta* ; ap- 
parently without dorsal sets, ventrally with a number of sets, 
much smaller and stiffer than those of margin, these appearing 
as if scattered, but probably actually in transverse rows, and 
largest near the antennae and anterior to the anal plates; 
spiracular spines possibly normally occurring in threes, but no 
more than one noted opposite each spiracle in any of the speci- 
mens examined, this fairly long and stout, but much shorter 



Fig. 5. Coccus iumuliferus sp, nov. ; a, adult female, antenna, X 166 ; b, larva, log, X 335 ; c, 
larva, antenna, X 335 ; d, adult female, large tubular duct, X 1,500 ; c, adult female, spirac- 
ular disk pore, X 1,500 ; f, adult female, small tubular duet, X 1,500 ; g, adult female spi- 
racular and marginal spines, X 640 ; h, larva, outline, X 115 ; i, larva, spiracle to margin, 
X 640 ; j, adult female, anal plates, X 220 ; k, adult female, claw, X 500 ; Z, larva, anal plates, 
X 335 ; m, adult female, posterior ventral disk pore, X 1,500. 

than the marginal setae; anal plates triangular, posterolateral 
margin somewhat shorter than anterolateral, the corners usually 
rounded ; plates high and, consequently, subject to considerable 
distortion on mounting; dorsally with as many as twenty-four 
small slender setae scattered over the posterior two-thirds of 
each plate, with three or four ventral ridge setae, somewhat 
larger than the dorsal setae, and with two pairs of relatively large 
and long fringe setae; anal ring placed below and within the 
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plates, small, stout, with pores and eight relatively large and 
long setae ; no hypopygial setae. 

Intermediate-stage female . — Similar to adult, except for 
smaller size, reduced number of pores and setae, and the pres- 
ence of a pair of stout spiracular spines, one larger than the 
other, opposite each spiracle. 

Larva. — Oval, tending toward oblong, antennae 8-segmented, 
the third longest ; legs normal, rather slender, claw long, slightly 
curved at apex, with denticle, digitules long and slender, slightly 
knobbed ; margin of body with a row of rather widely separated 
slender setae; spiracular spines three in each group, two short, 
rounded-conical, one, the median, much larger and cylindrical, 
all about same diameter at base; with a ventral submarginal 
row of smaller setae, and a few longer, very slender ones anterior 
to the anal plates and near antennse ; with three or four quadri- 
locular pores between each spiracle and margin, no other pores 
noted; anal plates triangular, slender, with a large and long 
apical seta, three much smaller subapical marginal setae and one 
ventral ridge seta on each. 

This species has been described from five mounted adults, 
several mounted larvae, and a number of unmounted specimens, 
all received from Mr. E. E. Green with the following informa- 
tion: In hollow stems of Macaranga hypolema, Singapore (coll, 
I. H. Burkill ) . The name used above is the manuscript one 
assigned to the species by Mr. Green, who had also tentatively 
assigned the species to the genus Ctenochiton Mask. I have ex- 
amined the type of this genus and consider the correctness of 
such an assignment to be very questionable, and consequently I 
have placed the species in the genus Coccus , though from our 
present knowledge of the genera of the Coccinse there is little 
more to be said in favor of its location here than in Ctenochiton , 
The species itself appears to be a very distinct one, and there 
should be little danger of confusing it with other species that 
have been assigned to Coccus. The most conspicuous characters 
are the external appearance, the size and shape of the marginal 
setae, the number and size of the spiracular spines, and the 
numerous dorsal setae on the anal plates. The types are in the 
United States National collection of Coceidse. 

Coccus penangensis sp. nov. 

Adult female . — Normally short oval, flat, dorsal surface dull, 
naked, wrinkled radially near margin, outer portion light brown, 
central disk usually much darker brown to blackish ; maximum 
length, about 2.5 millimeters ; width, a little less than 2 ; mounted 
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specimens similar in size and shape ; derm clearing to a consider- 
able degree on treatment with caustic potash, but showing more 
or less distinctly numerous, large, rather closely crowded areola, - 
tions, each with a tiny pore, these areolations similar to those 
found in species of Saissetia, but much less conspicuous on 
account of the much lighter chitinization, more pronounced 
along the body margin ; antennse normally 7-segmented, the third 
sometimes incompletely divided, the measurements of those ex- 
amined as follows (in microns) : II, 35-^39 ; III, 39-48 ; IV, 
85-37 ; V, 22 ; VI, 18-22 ; VII, 35-39 ; legs normal, rather small 
and slender, claws rather strongly curved at tips, digitules all 
long, slender, knobbed at tips, but one of claw about three 
times as thick as the others; spiracles not unusual; beak ap- 
parently 1 -segmented, very short; derm with numerous, but 
scattered simple pores over dorsum in center of areolations, 



Fig. 6. Coccus pmiangemis ap, nov. ; a t larva, outline from beneath, X 115 ; b, adult female, 
anal plates, X 220 ; c, adult female, spiracular spines, X 640 ; d, larva, anal plates, X 335 ; 
e, larva, claw, X 640; /, adult female, spiracle, X 220; g, adult female, posterior disk pore, 
X 1,500 ; h, adult female, portion of derm showing areolations, X 220 ; i, adult female, 
marginal set®, showing range of variation, X 1,500 ; j, adult female, claw, ’X 640 ; k, larva, 
spiracular spines, X 1,500 ; Z, adult female, spiracular pore, X 1,500 ; m, larval antenna, 
X 440 ; n, adult female, antenna, X 220. 
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laterally with small long-tubular ducts with cup-shaped bottoms ; 
ventrally with a row of quinqueloeular pores between each 
spiracle and margin, and with a few somewhat larger disk 
pores, each with about eight loculi, below the anal plates ; body 
with rather variable, but usually fairly stout, short, marginal 
setse, normally bifid, trifid, or fringed at apices, rarely with 
one or more lateral teeth ; spiracular spines normally in threes, 
with one plainly but not conspicuously longer than the other two, 
rarely with four in a group, the median rather sharp conical, 
the laterals rounded conical; dorsal surface with an occasional, 
isolated, fairly long, slender but stiff seta, these setse probably 
in definite arrangement, but this not determinable from the 
material at hand ; ventrally with the setse more numerous and, 
in general, smaller than dorsally, but with a few, anterior to 
anal plates and near antenna, much larger; anal plates rather 
broadly triangular, but much subject to distortion in mounting, 
the apical angle rounded, dorsally bearing about sixteen to 
eighteen short, rather stiff setse on the apical half of each plate, 
ventrally with three larger sets on the ridge, and a pair of still 
larger fringe sets on each side; no hypopygial sets; anal ring 
with pores and eight sets. 

Larva . — Rather stout oval, antenns 6-segmented, legs rather 
stout, margin of body with widely separated slender sets, 
spiracular spines in threes, the median much longer than the 
laterals; anal plates triangular, with a long apical seta, about 
three subapical dorsal sets, a single larger ventral seta and a 
single large fringe seta. 

This species has been described from two mounted adults, 
three mounted larvae, and a few unmounted specimens, all of the 
material kindly transmitted by Mr. E, E. Green and bearing the 
following information: In hollow stems of Macaranga triloba , 
Penang Ids. (coll I. H. Burkill) . The types are in the United 
States National collection of Coccids. 

The salient characters which distinguish this species from 
the closely related forms found In similar situations and in the 
same locality are indicated in the key which follows this series 
of descriptions of new species of Coccus . 

Coccus caviramicolus sp. nov. Plate 1, fig. 4. 

Adult female . — Flat, broad oval, approaching circular, dull 
brown, central area darker, dull or faintly shining, without or 
with a very slight secretionary coating; maximum length, 2,5 
millimeters ; width, about 2 ; individuals mounted on . slides 
similar in size and shape; some individuals showing faint traces 
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of areolat-ions similar to those described for C. penang ensis, most- 
ly Bear the posterior apex of the body; antenna normally 1 -, 
rarely 8-segmented, the measurements of the 7-segmented form in 
microns as follows; II, 43; III, 53.5-60.5; IV, 27-39; V, 14-18;- 
VI, 18-21.5 ; VII, 44-50 (3 antenna) ; of the 8-segmented form : 
II, 46.5; III, 43; IV, 18; V, 14; VI, 21.5; VII, 25; VIII, 46.5; 
legs not unusual, claws without denticle, one digituie about three 
times as large as the other, all elongate, slender, knobbed at 
apices ; spiracles normal ; derm dorsally with numerous, scattered, 
tiny quadrate pores with internal tubular prolongations, also with 



Fig. 7. Coccus caviratnicolvs sp. nov. ; a , adult female, anal plates, X 220 ; b, adult female, 
marginal setae, X 1,500, showing range of variation ; c, larva, daw, X 460 ; d, adult female, 
antenna, X165; e, adult female, posterior ventral disk pore, X 1,500 ; /, same, spiracular 
disk pore, X 1,500 ; g, adult female, ventral tubular duet, X 1,500 ; h, adult female, spiracular 
spines, X 640 ; i, adult female, claw, X 640 ; j. larva, antenna, X 440 ; k, adult female, dorsal 
tubular duct, X 1,500 ; l, adult female, long tubular duct, X 1,500- 

a few larger, scattered, simple disk pores anterior to anal plates ; 
ventrally with some tiny, short tubular ducts, some larger, long 
tubular ducts near the body margin, with a narrow band of 
'quinquelocular disk pores between each spiracle and the margin, 
and with a few somewhat larger disk pores beneath the anal 
plates, these with six to eight loculi ; marginal setee fairly large 
and stout, nearly as long as the spiracular spines, the apical 
third of each more or less strongly frayed laterally and apically ; 
spiracular spines normally in threes, the median somewhat 
larger, rarely with four present, all stout, tapering, pointed at 
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tips; ventrally with a submarginal row of fairly large, slenderj 
entire setse, and with others near antennae and anterior to anal 
plates; no dorsal set^e noted; anal plates triangular, the 
anterolateral margin of each longer than the posterolateral, but 
the shape of the plates much subject to distortion through mount- 
ing, inner and posterior half of each plate with about seventeen to 
twenty small setse : ventral ridge with three larger sets and with 
two pairs of much larger fringe setse, the inner smaller; anal 
ring small, with pores and ten setse. 

Larva . — So far as can be determined from the very limited 
material available, the larva is entirely similar to that of C. 
penang ensis , previously described. 



Fig. 8. Coccus sccretus sp. nov. ; a, adult female, anal plates, X 220 ; b, adult female, spir- 
acular spines, X 640 ; c, adult female, derm dorsaily immediately anterior to anal plates, 
X 220 ; cl larva, claw, X 640 ; e, adult female, claw, X 640 ; f, adult female, antenna, X 336 ; 
g, adult female, marginal setrn, X 1,500. 

This species has been described from the following specimens 
mounted on slides : One adult (holotype) from hollow stems of 
Macaranga sp., Singapore (L H. Burkill X-2) ; two adults, in 
hollow stems of Macaranga triloba , Kendong, Malacca, Malay 
Peninsula (L H . Burkill 1U0) ; one adult, in hollow stem of 
! Macaranga triloba , foot of Tampin Hill, north of Malacca, Malay 
Peninsula (L H. Burkill 1831) ; one intermediate stage, the same ; 
one late larva, the same ; and from one or more unmounted speci- 
mens of each of these lots of material, all of which was received 
from Mr. E. E. Green. The types are in the United States Na- 
tional collection of Coccidse. 

The salient characters of the species are indicated in the key 
at the end of this series of descriptions of new species. 
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Coccus secrete sp. nov. 


Adult female . — Slightly longer than wide, flat, the center 
usually slightly elevated, with faint radiating ridges around the 
margin, dirty pale brown, appearing as if covered with a thin 
film of dust; maximum length, 1.75 millimeters; width, 1.5; 
usually a little smaller than this; body as mounted similar in 
shape and size; derm clearing completely on treatment with 
caustic potash, without traces of the Saissetia - like areolations 
of some related species; antennae small, normally 6-segmented, 
the measurements of the segments in microns as follows : 
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Legs small, normal, the digituies slender, knobbed, that on claw 
larger and heavier than the other ; spiracles not unusual, placed 
rather near body margin ; derm dorsaily with a fairly close clus- 
ter of relatively large, circular to oval, apparently simple pores 
placed just anterior to anal plates, and with numerous other 
much smaller circular pores (probably the openings of tiny 
tubular ducts) scattered almost uniformly over the dorsal sur- 
face ; ventrally with long tubular ducts with cup-shaped bottoms 
near margin, with quinquelocular disk pores between each 
spiracle and the margin and with larger disk pores, usually with 
eight loculi, beneath the anal plates ; marginal sete large, entire, 
stout and stiff, tapering to a blunt point, each set in a heavy 
socket, and separated from adjacent spines by, usually, more 
than its own length; spiracular spines in threes, stout, the 
laterals tapering to a rounded apex, about as long as the marginal 
setse; the median plainly but variably longer, tapering to a 
sharper point ; dorsaily with an occasional small seta, ventrally 
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with somewhat more numerous and larger, but scattered setss, 
and with a few pairs, still larger, anterior to anal plates and 
near antennae, anal plates triangular, the anterolateral margin 
more or less distinctly longer than the posterolateral, the angles, 
especially the outer, rounded; dorsally with eight to ten com- 
paratively large, stout sets, scattered through the posterior two- 
thirds of each plate ; with a single larger ventral ridge seta and 
two pairs of fringe setae, the outer of these larger ; anal ring with 
pores and six sstse. 

No other stage has been available for examination. 

This species has been described from ten mounted adults 
having the following information: “In hollow stems of Maca~ 
ranga triloba,, Penang Id. (I. H. Burkill 2693a) ” (holotype and 
paratypes) and “in hollow stems of Macaranga Singapore (I. 
H. Burkill 1318) (paratypes). Certain differences in these two 
lots of material, notably a little greater length to the dorsal anal 
plate setae and the middle spiracular spines of each group, have 
been noted, but nothing that I can consider as sufficient to jus- 
tify even varietal segregation. The types are in the United 
States National collection of Coccidse. 

The salient characters of the species are indicated in the key 
following this series of descriptions of new species. 

Ooceas macarang’se sp. nov. Plate 1, fig. 5. 

Adult female . — Short oval, pale reddish brown, darker in mid- 
dle, fiat, with faint radiating ridges near margin ; dorsal surface 
appearing naked, possibly with a very thin film of secretion; 
maximum length, 3.25 millimeters; width, 2.25: size and shape 
when mounted similar; derm clearing almost completely, but 
retaining indistinct traces of an areolation similar to that de- 
veloped in G. penang ensis , especially around the margin and 
anteriorly; antennae normally 8-segmented, the measurements 
of the single entire example available for examination as follows 
(in microns) : II, 36 ; III, 36 ; IV, 21,5 ; V, 34 ; VI, 18 ; VII, 21.5 ; 
VIII, 33 ; legs normal but small, the digitules slender, knobbed, 
one of tarsus somewhat larger than the other; spiracles not 
unusual ; derm dorsally with a rather conspicuous but irregular 
cluster of relatively large, circular, simple pores anterior to 
anal plates; elsewhere over the dorsum with numerous and 
rather uniformly scattered tiny circular pores, the openings of 
minute tubular ducts ; ventrally near margin with long tubular 
ducts with cup-shaped inner ends, these also unusually small, 
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Fig. 9. Coccus macarangx sp, nov. ; a, adult female, anal plates, X 220 ; b, adult female, derm 
showing areolation, X 220 ; c, larva, claw, X 640 ; d, adult female, derm anterior to anal 
plates, showing dorsal circular pores, X 57.5 ; c, adult female, derm and spiracular spines, 
X 220; f, adult female, marginal setee, showing range of variation, X 1,500 ; g, adult female, 
claw, X 640 ; h, adult female, spiracle, X 220 ; i, adult female, antenna, X 220 ; j t larva, 
antenna, X 440 ; 7c, adult female, spiracular spines, X 640. 

with quinquelocular disk pores between spiracles and margin, 
and slightly larger disk pores with six to eight loculi beneath anal 
plates : dorsally with a number of rather large, stiff seta, scat- 
tered apparently indefinitely; ventrally also with scattered seize, 
these smaller and perhaps a little less abundant ; marginal seize 
appearing rather delicate, elongate, the terminal portion ragged 
or frayed, about as long as or even shorter than dorsal setae and 
on the average about as long as lateral spiracular spines; the 
latter in threes, the middle distinctly longer than the other two, 
all stout, tapering to a bluntly rounded tip, the bases of the 
laterals usually somewhat swollen; anal plates triangular, the 
angles rather sharply rounded, with four rather long dorsal seta 
placed close to the apex of each plate, three ventral ridge seta 
and two pairs of much larger fringe seta, the latter nearly equal 
in size; anal ring with pores and, apparently, eight seta. 

Larva . — Apparently entirely similar to those of closely related 
species* 
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This species has been described from a single mounted adult 
female, several mounted embryonic larvae, and two unmounted 
adults, all “in hollow steins of Macctranga , Selander forest, Singa- 
pore” (/. H. Burkill 1319), received from hlr. E. E. Green. The 
types are in the United States National collection of Coccidse. 

The more prominent salient characters of this species are in- 
dicated in the key following this series of descriptions of new 
species. 

Coccus circularis sp. now Plate 1, fig. 6. 

Adult female . — Nearly to quite circular, dull grayish, appear- 
ing as if sprinkled with gray powder or dust; fiat, but slightly 
ridged transversely abGut the middle and with low radiating 
ridges around the margin ; anal cleft a little less than one-third 
the body length; extreme margin of body slightly elevated all 
the way around, forming a more or less distinct marginal ridge; 
maximum length, 3 millimeters; width the same; body, as 
mounted on slide, similar in size and shape to the unmounted 
form; without traces of dermal areoiation in the specimens ex- 
amined; antennae normally 7-segmented, the lengths of the seg- 
ments in microns as follows : 
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Legs normal, small, spiracles normal: derm dorsally with an 
occasional small, circular, simple pore, these scattered widely 
anterior to the anal plates, and with numerous, scattered, very 
tiny, tubular ducts over much of the surface; ventrally near 
margin with numerous large tubular ducts with cup-shaped in- 
ner ends, with a row 7 of quinqueloeular pores between each- 
spiracle and the margin, and with a number of somewhat larger 
disk pores with six to eight loculi beneath the anal plates; 
marginal setse fairly large, stiff, normally simple and tapering 
to the apex, but occasionally cleft to form two unequal prongs 
near apex; spiracular spines in threes, the middle one distinctly 
but not prominently the longest, all stout in basal portion, but 
tapering to a rounded point at apex ; dorsally with an occasional 
rather large, stiff, pointed seta, ventrally with submarginal setae 
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and others anterior to the anal plates and near antennas ; anal 
plates triangular, the anterolateral margin longer than the 
posterolateral, the angles rounded, with about six rather long (as 
compared with related species described herewith) apical and 
subapicai setae, with three or four ventral ridge setae, also rel- 
atively large, and two pairs of larger fringe setae ; anal ring 
with pores and ten set i : e, of which two pairs are smaller than the * 
others ; no hypopygial setae. 



a 


F 10 . 10. Coccus circuiting sp. nov., adult female ; a, anal plates, X 220 ; h, antenna, X 220 ; c, 
marginal scire, showing range of variation, X 1,500; d, spiracular spines, X 640. 

Larva . — So far as can be determined from a single not very 
good mounted specimen, the larva is identical with those of 
already described species. 

This species has been described from three mounted adults, 
two, including the holotype, in hollow stems of Macaranga sp., 
Singapore (L 11. BurJciil 1389), one in hollow stems of Macaranga 
triloba , Singapore (/. H. Burkill 1390) ; from a single larva from 
the same material as the two adults; and from a very few un- 
mounted specimens also from, this first lot of material. The 
types are in the United States National collection of Goccictec. 

The more conspicuous salient characters of this and the preced- 
ing newly described species are indicated in the following key : 

Key to new species of Coccus Lmirnus. 

a\ Anal plates with numerous (12 to 24) small dorsal sete; without a dis- 
tinct cluster of heavy disk pores anterior to anal plates; anal ring 
with eight or ten setse. 

b 1 . Dorsal surface of body with numerous, large, rounded-conical eleva- 
tions in definite arrangement; marginal setse long slender hairs, at 
least twice length of spiracular spines ; dorsum with a brittle, glassy 
coating, molded to conform to elevations and depressions of body; 

, : anal ring with eight setse C. tumuliferus sp. nov. 
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Dorsal surface flat, at most slightly wrinkled radially around margin; 
without elevations or a distinct- glassy secretion ; marginal seise much 
shorter and stouter, not conspicuously longer than spiracular 
spines. 

&. Marginal sets short, comparatively stout, and usually strongly 
fimbriate at apices: anal ring with eight seta. 

C. penangensis sp. nov. 

c~. Marginal setae longer, slenderer, sometimes entire, usually frayed 
along both sides near apices; anal ring with ten setae. 

C. caviramicolus sp. nov. 

or. Anal plates with a few. larger, dorsal sets, usually four to six; if 
with as many as ten then with a distinct cluster of circular disk 
pores anterior to anal plates, and anal ring with six. setas. 

6\ Marginal setss stiff, straight, entire, tapering to bluntly pointed tips; 
with cluster of simple, heavy disk pores anterior to anal plates 
dorsally; plates each with nine or ten. dorsal setse; anal ring with six 
seta C. secretus sp. nov. 

tfi. Marginal sets at least often frayed or cleft before apex; anal plates 
with four to six large dorsal setse close to apex of each; anal 
ring with eight to ten setse. 

e\ Marginal seta distinctly frayed in most cases; with a distinct 
cluster of heavy simple disk pores anterior to anal plates dor- 
sally; anal ring apparently with eight setse. 

C. maearangse sp. nov. 

c\ Marginal sets rarely frayed, then usually unequally cleft near 
apex; without a distinct cluster of heavy, simple disk pores 
anterior to anal plates, but with a few, scattered; anal ring 
with ten setse C. eircularis sp. nov. 

Genus PMTYLECMXTJM Cockerell and Robinson 
Platylecanium asymmetricum sp. nov. Plate 1, fig. 7. 

Adult female. — Occurring on the under surface of the leaves 
of the host; length, 4 to 4.5 millimeters ; width, 1.5 to 2 ; elongate, 
narrowed at each end, flat, dark reddish brown, sometimes almost 
blackish in the dried specimens, with more or less black mottling, 
probably due to the drying of the internal organs; eye spots 
pale, surrounded by a blackish area ; all specimens prominently 
asymmetrical, with either the left or the right margin nearly 
straight and the opposite side broadly rounded ; with slight inci- 
sions opposite the spiracles; fading out to yellow or reddish 
brown when boiled in caustic potash, the discal area darker; 
cleared derm showing numerous faint areolations, especially 
in the caudal region and dorsally pores of two sizes, the larger 
of these scattered over the surface, particularly near the margins 
and in about six irregular rows extending across the body be- 
tween the eyespots and the anal plates, the smaller pores occur- 
ring mostly in irregular groups on each side and cephalad of the 
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anal plates, in a semicircular arrangement, three groups on 
each side of the plates, these the “cribriform plates” of the 
describers of the genus, most of the larger pores apparently 
with a flexible extrusible portion with a small seta at the apex ; 
body margin unevenly crenulate, a narrow strip more heavily 
chitinized ; antennae small, of the rudimentary type, indistinctly 
2-segxnented, with faint traces of a third segment occurring as a 
narrow chitinized strip at the base of each antenna, this bearing 
a long, slender seta, the apical segment with five or six setae ; the 
whole antennae about 54 to 57 n long ; legs apparently wholly want- 
ing; spiracles small, shank slender, outer end widely expanded, 
inner end less so ; marginal setae slender, hairlike, scattered, ap- 
parently occurring in groups of twos or threes, with relatively 
long intervals between the groups ; spiracular spines stout, not 
tapering, apices rounded, somewhat longer than the marginal 
setae, placed in a deep closed incision in the body margin ; dorsal 
surface setae apparently confined to those mentioned in connection 
with the pores ; ventral setae not observed ; with a single row of 
minute, quinquelocular disk gland pores running from each 
spiracle to the corresponding group of spines, and with a few, 
similar, but much larger pores with more loculi, ventrally in 
the anal plate region; no other gland pores noted; anal plates 
triangular, together diamond-shaped, length about 190 to 203 /*; 
width of each, about 71 ft; the anterolateral and posterolateral 
margins about equal in length ; normally with an apical and three 
dorsal setae close to the posterior end of each plate, with four 
or five ventral setae on each and with one fringe seta on each 
side, all of these minute; anal plates with two or three minute 
dorsal pores near and posterior to the middle of each; anal 
ring small, thick, approximately circular, with six relatively long 
and prominent setae, these somewhat swollen ‘just before the 
base, the longest about 268 ft. 

Young larva . — Elongate oval, more narrowed anteriorly, nearly 
0.5 millimeter long and 0.22 wide ; yellowish brown before treat- 
ing with caustic potash; antennae 6-segmented, the last longest, 
the third nearly as long, average lengths of these (in microns) ; 
II, 14; III, 43; IY, 16; V, 10; VI, 53; total length of legs about 
a fourth greater than that of antennae; with a few, widely 
separated, tiny marginal setae; with a single, relatively stout, 
spiracular spine set in a heavily chitinized incision in the body 
margin opposite each spiracle ; with four or five minute multi- 
locular disk pores between each spiracle and its spine ; no other 
ducts or pores noted ; anal plates proportionately more elongate 
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Fig. 11. Platylecanium asymmetricum sp. nov. ; a, adult female, outline of body, showing: 
shape, arrangement of large pores, etc., X 17.5 ; b, male puparium, X 30 ; c , larva, outline, 
X 165 ; d, adult female, dermal areolations, X 335 ; e, adult female, anal plates, X 165 ; f, 
adult female, pore from beneath anal plates, X 1,500 ; g, adult female, body margin, X 335 ; 
k, adult female, spiraeular pore, X 1,500 ; i adult female, antenna, X 640 ; j, larva, leg, 
X 640 ; k, adult female, dorsal setm, X 640 ; l, adult female, spiraeular spines, X 335 ; m, 
larva, antenna, X 640 ; n, adult female, spiracle, X 640. 
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and slenderer than in adult, broadly rounded anteriorly, acutely 
pointed posteriorly, terminating in a long seta measuring about 
182 ii, the plates themselves about 53 long; anal ring apparently 
^vith only four rather long setae, this not definitely determinable. 

Male pupariurn. — Of thin transparent wax, also slightly asym- 
metrical, about 2.25 millimeters long and 0.9 wide, flat dorsally, 
with a pair of longitudinal lines running cephalad from the 
anal plate region close together and diverging near the cephalic 
end of the body after being united by a single transverse line; 
with a pair of transverse lines running to the body margin on 
each side, posterior to the median transverse line. 

This species has been described from seven specimens mounted 
on slides, and about twenty-five specimens on or detached from 
the host, all from the undersides of the leaves of Pimnga, 
Government Hill, Singapore, August, 1917, collected by I. K 
Burkill ( Baker 8942), The types, are in the United States 
National collection of Coccidse. 

The conspicuously asymmetrical character of all the stages of 
this species, except the young larva, is quite probably due to the 
method of attachment of the insect close to one of the deep, but 
narrow, riblike veins of the host leaf, but this characteristic is 
constant and pronounced in every specimen examined. 

Three species are now known to belong in the genus Platyle- 
canium — the type, P. cribrigerum (Cockerell and Robinson), 
P. pseudexpansum (Green), and the species just described; 
all agree in being fiat with a very thin film of dorsal 
secretion, in having reduced antennae, no legs, marginal setse 
minute, simple, well separated, spiracular spines cylindrical or 
slightly tapering, in groups of three, set in deep incisions opposite 
each spiracle, diamond-shaped anal plates bearing minute setae, 
anal ring with six setae and a dorsal semicircular row of “cribri- 
form plates/' three on each side of the anal plates. The most- 
nearly related genus known to me is Paralecanhm Cockerell, 
which is definitely differentiated from the genus under dis- 
cussion only by the modification of the marginal setae to form 
broadly expanded and flattened, closely set, usually circular .or 
oval, striate flabellae. The more conspicuous differences between 
the adult females of the three species' included in Platyleeanium 
are indicated in the following key. This cannot be considered 
final, on account of lack of specimens of the genotype, only a 
small portion of one specimen being available for examination, 
and indeed it is possible that the new species described here is 
actually crihrigerum (Cockerell and Robinson), and that the 
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differences which can be observed between the two are to be 
traced directly to the possible modification of shape resulting 
from the specimens settling in a position so close to the veins of 
the host. 

Key to the species of Platylecanium Cockerell and Robinson. 
a 1 . Antennae reduced, but plainly 4- to 8-segmenied; derm clearing almost 
completely on treating with caustic potash; light brown; broad oval, 

nearly circular P. psendexpansum (Green). 

cr. Antennae much reduced, at most indistinctly 2- segmented; derm remain- 
ing translucent brown after treating with caustic potash ; normal color 
dark reddish to blackish brown. 

b\ Broad oval, approaching circular in outline: antennae 1-segmented. 

P. erifcrigerum (Cockerell and Robinson). 
b\ Elongate, asymmetrical, one side nearly straight, ends pointed; an- 
tennae indistinctly 2-segmented P. asymmetrieum sp. nov. 

Genus PARALECASOTM Cockerell 
With one or two exceptions, the species of the genus Par ale - 
caniim now know form a compact, closely related group within 
which specific differentiation is quite difficult, particularly where 
only limited material in uncertain condition is available. Gn 
this account the two species which follow have been described 
with considerable reluctance, particularly the second one, w r here 
it has not been possible definitely to determine the . nature of 
some of the structural characters. 

Paralecanram ovation sp. nov. 

Adult female . — Occurring on both sides of the leaves of the 
host, but mostly on the upper surface; fiat, broad oval; maxi- 
mum length, 2.6 millimeters; width, 2; dark reddish brown, 
with a very thin, transparent coating of wax, and with two 
indistinctly marked rows of dorsal quadrate areas on each side 
of the middle line ; some younger specimens showing a light sub- 
marginal zone similar to that described for P. zonatum (Green) , 
and lighter brown in color; clearing only slightly after boiling 
in caustic potash, the older specimens remaining dark reddish 
brown ; the ventral marginal zone narrow, width much less than 
half the length of anal cleft, slightly recurrent along this cleft ; 
dorsal quadrate areas somewhat more distinct after boiling; 
central disk of the dorsum with only an occasional pore, outer 
two-thirds all the way around the body with numerous, obscure, 
oval or round areolations, and with an occasional clear pore; 
with a very poorly defined row of clear pores, usually in pairs, 
curving outward and forward on each side of the anal plates, 
these corresponding to the well-defined “cribriform plates” 
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FIG. 12. Paralccanium ovatum sp. nov. ; a, adult female, outline. X 16.5 ; b, male puparium, 
X 30 ; e, adult female, antenna, X 335 ; d, larva, spiracle, X 335 ; e, adult female, log, X 335 ; 
/, adult female, section of body margin showing areolation, etc., X 1 CG ; //, adult female, 
spiroculaar spines, X 335 ; h, larva, anal plates, X 440 ; i, adult female, anal plates, X 106 ; 
3, larva, leg, X 335 ; k, marginal flabclla* of younger adult female, X 335 ; l, same, of older 
adult female, X 335 ; m, larva, antenna, X 335. 

found in some other species ; marginal third or a little more of 
the dorsum divided into large plates by thin transparent lines 
through the derm, the resulting arrangement at the margin 
somewhat similar to that found in Eucalymnatus tessellatus; 
antennse small, 6-segmented, average lengths of the segments 
about as follows (in microns) : I, 18; II, 14; HE, 46.5; IV, 18; 
V, 17; VI, 27; the third segment nearly twice as long as any 
other; antenna sometimes even more reduced than indicated by 
the preceding measurements, and some of the joints indistinct or 
apparently wanting; legs present, but much reduced, approach- 
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ing* the rudimentary type; spiracles small, with slender shank 
and expanded ends ; marginal fiabellse fan-shaped, large, broadly 
expanded, roughly circular in outline, widest at or a little 
beyond the middle, the edge entire, faintly striate, the striae 
diverging from base; in older individuals the fiabellse usually 
distinctly wider than long and widest about the middle, over- 
lapping more or less, this varying from adjacent fiabellse only 
slightly, overlapping to alternate fiabellse nearly meeting across 
the intervening one; spiracular spines three to a group, stout, 
but not very large, each group set in a distinct chitinized inci- 
sion of the margin, all three approximately equal in size; body 
margin with tiny incisions between the insertions of the fia- 
bellse, usually with only a single incision, making two lobules, 
sometimes with two incisions and three lobules, this arrange- 
ment inconspicuous, and sometimes obliterated in the older, 
mature individuals; with an occasional minute dorsal seta at 
least near the margin; no differentiated ducts or pores, observed 
on the dorsum; ventrally with a single row of quinquelocular 
pores running from each spiracle to its corresponding spines, 
and with some similar, but larger, pores with more loculi around 
the anal plates; anal plates small, each about 125 p long by 46 p 
wide, set at the apex of a short cleft with contiguous sides; 
each plate sharply angulate anteriorly and posteriorly, the outer 
angle rounded off, widest at or a little behind the middle, the 
posterolateral margin faintly crenulate ; perhaps with two very 
minute subapical setse dorsallv, apparently with three ventral 
setse and a single fringe seta on each side, all these minute ; with 
two minute dorsal pores on each plate at and posterior to the 
middle; anal ring small, normally placed well anterior to the 
anal plates, the setse longer than the plates, curved and noticeably 
expanded at base, six in number. 

Larva . — Elongate oval, about 0.63 millimeter long by 0-82 
wide; antennse 6-segmented, fairly w-ell developed, average 
measurements as follows (in microns) : I, 14; II, 13.5; III, 35.7 ; 
IV, 21.4; V, 17.8; VI, 35.7; legs .fairly well developed; the 
lengths of a middle leg, coxa, 29 p\ trochanter and femur, 64 p; 
tibia, 35 tarsus, 82 p; tibiotarsal articulation indistinct; 
marginal setse slender, hairlike, in no way resembling the fia- 
bellse of the adult; spiracular spines set in a ehitinous incision 
of the margin, three in number, the intermediate the largest; 
anal plates elongate, slender, rounded anteriorly, sharply pointed 
posteriorly, about 50 p long, with an apical seta about 46 p long. 
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Second-stage female .— About twice as large as the larva, 
somewhat broader, with the legs and antennas much reduced as 
in the adult, the apical seta of anal 'lobes reduced in size, the 
marginal setae widely separated and still hairlike. 

Male viipariiMi . — Apparently characteristic of the genus as 
described and figured for other species; see figure. 

This species has been described from seven specimens 
mounted on slides and from a few additional specimens on the 
host. The material was collected on Pandanur sp. at the 
Botanic Gardens, Singapore, October, 1917 (Baker 9020). The 
types are in the United States National collection of Coccidas. 

This species appears to differ from the other described 
species of the genus most conspicuously in having the legs and 
antennae present, but semirudimentary. Disregarding this dif- 
ference, the species would run to the pair zonatum and mar UP 
mum in Green's key to the Ceylon species of the genus/ 1 and 
from these two it appears to be separable by the distinctly 
greater width of the anal plates in proportion to their length, 
and by having the anterolateral margin of each of these at 
least slightly longer than the posterolateral 

PaTalecaniim vacuum sp. nov. Plate 1, fig. 8. 

Adult female. — Occurring on the upper surface of the leaves 
of the host; very faintly convex, nearly circular, somewhat 
broadened behind; length, about 10 milimeters; width, about 
9; margin not or only slightly sinuate opposite the spiracles 
and at the anal cleft; light brown, varying and variegated, the 
median area with numerous irregular blackish blotches, ap- 
parently produced by the discoloration of the dried internal or- 
gans; marginal area irregularly areolate with lighter streaks, 
with most of the extreme edge light ; all this not constant ; coated 
dor sally with a relatively thick, rather brittle, detachable layer 
of nearly transparent wax, this densely and minutely areolate, 
and showing near the margin radial rows of tiny holes corre- 
sponding in position to small conical elevations of the underlying 
derm, these bearing small setse, showing also clusters of similar 
holes corresponding to the group pores, arranged in a semicir- 
cle on each side of the anal plates, and finally six very faint and 
slightly depressed longitudinal rows of quadrate areas of the 
sort usually found in the genus; derm clearing almost completely 
on , treating with caustic potash, but showing numerous faint 
areolations, these scattered or irregularly grouped in the central 


* Coccidae of Ceylon, pt. 3 (1904) 185. 
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area, but very closely crowded along the margin, although inter- 
rupted at intervals here by solid radial clear streaks, each bear- 
ing a few” tiny setse : with some additional small setse, widely scat- 
tered, dorsally ; antennae probably, but not certainly, present, de- 
velopment not known ; legs probably, but not certainly, wanting ; 
spiracles and mouthparts not observed ; dorsally with eight clus- 
ters of pores and small cicatrices, arranged in a semicircle, four 
on each side of the anal plates, the rows curving forward; no 
other specialized dorsal gland pores observed; ventrally with 
small quinquelocular pores between spiracles and margin, no 
others noted, probably due to condition of specimens; dorsally 



Fig. 13. Paralecamum vacuum sp. xiov* adult female ; a, portion of derm at margin, showing 
flabellae and areolation, X 57.5 ; b, detail of body margin, and flabellse, X 220 ; c, anal plates, 
X 115; d, number and position of “cribriform plates,” X 12. with detail of one plate, X 220, 
and detail of single pore from plate, X 1,500 ; e, spiracular spine incision, showing bases 
of spines, X 500 ; f, spiraeular disk pore, X 1,500 ; g, dorsal seta, X 1,500. 

with the small, stiff, scattered setse already mentioned ; spirac- 
ular spines in threes, but- all broken, so the size and shape inde- 
terminate; marginal flabellae small as compared with the total 
size of the insect, broader than long, but varying to some extent, 
nearly sessile, normally slightly overlapping; no ventral setse 
observable, due to condition of specimens ; marginal interspaces 
between insertions of fiabellse very indefinitely incised, with from 
three to six visible incisions at some points, these indistinct at 
others, and with only minute crenulations showing; anal plates 
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long triangular, each more than twice as long as wide, all the 
angles rather sharp, the posterior and anterior acute, dorsal iy 
at or close to the apex of each with four small, stiff seta?, ventral 
riclge with one larger seta at base and another, still larger, at 
apex, with five fringe setss on each side; no hypopvgial seta?; 
anal ring placed anterior to the plates, small, with pores and 
six relatively large, stout setae. 

This species has been described from a few broken specimens 
received from Mr. E. E. Green with the following information: 
“On Ficus sp., Singapore, coll. L H. Dior kill. ” The name 
assigned to it here is the manuscript one given to the species 
by Mr. Green. The types are in the United States National 
collection of Coccidse. 

This species has been very reluctantly described, as no whole 
specimen has been available for study, and such broken pieces 
as have been mounted fail to show some characters satisfac- 
torily.” The species is the largest one described in the genus, 
a possible factor in its recognition, and in all the material exam- 
ined fails to exhibit the ventral, marginal, chitinous zone 
usually present in the species of this genus. 

8 As a result of informing Mr. Green of the incompleteness of the 
preceding' description, he has supplied the following descriptive notes from 
specimens in his possession, the quotation of which almost in toto seems 
desirable: 

“Adult female broadly oval, usually symmetrical, sometimes slightly 
asymmetrical ; almost flat, very slightly convex above ; below with a shallow 
cavity on each side of abdomen, forming a receptacle for the ova or young 
larvae. Colour dull pale eastaneous, or brownish ochreous. After treat- 
ment with clearing reagents, the insect appears unusually featureless, 
owing to the complete absence of limbs and the rudimentary condition of 
the antennae. Rostral apparatus .small and inconspicuous. A pair of cir- 
cular vacuoles (each with an approximate diameter of 0.25 mm.) at a 
distance of 1 mm. within the margin, represent eye spots. Antennae 0.15 
mm. long; with from four to five confused segments; a few short stout 
setae upon the apical point. Valves of anal operculum with acute apices; 
narrow; outer angle rounded; basal margin equal to outer margin. Two 
scattered series of beaded pores on each side of anal aperture. Stigmatic 
clefts extending to a distance of 0.25 mm. within the margin; terminating in 
a semilunar chitinous plate bearing three to five stout club-shaped spines. 
Spiracle at a distance of 2 mm. from the base of each stigmatic cleft. 
Length of anal cleft approximately 2 mm. Length of complete insect, 
10 mm.; breadth, 8.5 mm. Very near expansum Green (which see). Dif- 
fering in little but its extreme size. It is a question if it should rank 
as more than a variety or subspecies.’ ? 
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Plate 1 

Fig, 1. Anomalococcus mvXtipori sp. nov.; actual length, about 2 milli- 
meters. 

2. Alecanium kirsutum gen. et sp. nov.; actual length, about 1.75 milli- 

meters. 

3. Coccus tmnuliferus sp. nov.; actual length, about 2 millimeters. 

* 4. Coccus caviramicolus sp. nov.; actual length, about 2.5 millimeters. 
5. Coccus rnacarangse sp. nov.; actual length, about 3.25 millimeters. 
8. Coccus circidaris sp. nov.; actual length, about 3 millimeters. 

7, Platylecanium asymmetricum sp. nov.; actual length, about 4.5 

millimeters-. 

8. Paralecanium vacuum sp. nov.; actual length, about 10 millimeters. 

TEXT FIGURES 

Fig. 1. Paleococcus quicker Leonard!. 

2. Anomalococcus multipori sp. nov. 

3. Pseudococcus hispidits sp. nov. 

4. Alecanium hirsutum gen. et sp. nov. 

5. Coccus tumuliferus sp. nov. 

6. Coccus pe?iange?isis sp. nov. 

7. Coccus caviramicolus sp. nov. 

8. Coccus secretus sp. nov. 

9. Coccus rnacarangse sp. nov. 

10. Coccus circularis sp. nov. 

11. Platylecanium asymmetricum sp. nov. 

12. Paralecanium ovatum sp, nov. 

13. Paralecanium vacuum sp. nov. 
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NSW GENEBA AND SPECIES OF PHILIPPINE 
MEMBEACIDJE 

By W. D. Funkhouser 

Of the Zoological Laboratory of the University of Kentucky 
ONE PLATE 

Recent collecting by Prof. C. F. Baker, of Los Banos, in some 
of the hitherto unexplored parts of the Philippine Islands has 
yielded new species of Membraeidss so remarkable in appear- 
ance that it seems desirable to give them a place in the litera- 
ture of the family as soon as possible after their discovery. 

Six of these new species are here described, two of which 
are so peculiar in character as to demand new r genera for their 
accommodation. 

All of these insects were collected by Professor Baker, to 
whom I am greatly indebted for the privilege of studying much 
interesting Philippine material. 

Genus OLOMTJCHMIA novum 

Near Hypsauchenia Germ., but differing greatly in the shape 
and position of the pronotal elevation which is laterally branched. 

Scutellum present but entirely concealed by the pronotum; 
tibiae foliaceous; .sides of thorax extended to form two small 
teeth; tegmina largely coriaceous and almost entirely opaque, 
venation very irregular ; hind wings with four apical areas ; an- 
terior process of pronotum widely, horizontally extended at top 
to form a heavy trilobed expansion; posterior process elevated 
to form a high, flattened, foliaceous plate, the tip extending al- 
most to the anterior process; head foliaceous; clypeus strongly 
trilobed. 

This genus may be separated at once from the genera Hyp- 
smchenia Germ., Pyrgonota, Stal, Pyrgauchenia, Bredd,, Pyr- 
golymm Bredd., and Pyrgophyllium Bredd., all of which are 
closely related, by the remarkable development of the anterior 
process, which is so greatly modified at the distal end that it 
forms a central bulbous lobe with a heavy swollen horn on 
each side. 

The genus is erected for the accommodation of the following 
species which is proposed as the type: 
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Clonauchenia mirabilis sp. nov. Plate 1, figs. 1 and 2. 

Dark brown, roughly sculptured, coarsely punctate, sparingly 
pubescent; head trilobed; anterior pronotal process elevated, 
widely expanded above to form a heavy, trilobed, transverse 
branch, the outer lobes of which are modified to form swollen 
horns; posterior process elevated to form a flattened subtrian- 
gular plate which reaches almost to the middle lobe of the ante- 
rior process; tegmina opaque and coriaceous; inesothorax and 
metathorax covered with white tomentose pubescence; legs fo- 
liaceous. 

Head dark brown, finely punctate, sparsely pubescent, irreg- 
ularly sculptured, longer than wide, subtriangular ; base irreg- 
ularly rounded; eyes very dark brown; ocelli large, prominent, 
pearly, glistening, much farther from each other than from 
the eyes and situated well above an imaginary line drawn through 
centers of eyes ; margins of gense sinuate and produced ; clypeus 
longer than wide, strongly trilobed, tip pilose. 

Pronoturn dark brown, irregularly sculptured with anasto- 
mosing ridges, coarsely .punctate, not pubescent except on sides 
of anterior process which are slightly white tomentose; meto- 
pidiunz convex; median carina irregularly prominent; anterior 
pronotal process rising as a column above the head and spread- 
ing out at the tip to form a swollen transverse expansion, this 
expansion roughly trilobed, the central lobe more or less glob- 
ular, the lateral lobes projecting outward to form heavy swollen 
nodular horns with ends suddenly acute; posterior process ele- 
vated to form a high, laterally compressed plate, which is roughly 
triangular in shape, the anterior margin concave, the posterior 
margin twice as long as the anterior and convex, the tip sharp 
and almost reaching the posterior margin of the middle lobe of 
the anterior process; the opening between the anterior and 
posterior processes smoothly ovate a,s seen from a side view; 
posterior process in type specimen broken at tip but extending 
beyond internal angles of tegmina. 

Tegmina long and narrow, dark brown, base and two-thirds 
of costal margin opaque, coriaceous and strongly punctate, dis- 
tal half semiopaque; tips diagonally truncate; venation irreg- 
ular, in type specimen five apical and five discoidal cells. Hind 
wings with four apical cells. 

Scutellum entirely concealed by the pronoturn. Sides of meso- 
thorax and metathorax covered with white tomentose pubescence 
which extends in a faint irregular area up the pronoturn behind 
the eye and almost to the top of the anterior process ; lower mar- 
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gins of mesothorax and metathorax extended to form rough 
toothlike projections. 

Legs moderately foliaceous and flattened; finely pilose and 
closely spined ; lighter in color than the rest of the body ; tarsi 
ferruginous and finely pilose: claws flavors. 

Undersurface of body very dark brown with white tomentose 
hairs on undersurface of abdomen. 

Length to tips of tegmina, 8 millimeters; width between 
humeral angles, 2.6; maximum width of anterior process, 6.8; 
height of anterior process above head, 5.5. 

Type, a male, in Professor Baker's collection. 

Mindanao, Surigao {Baker). 

In sending me this specimen, Professor Baker writes: 

I am sending* a single unique specimen of the most remarkable of Philip- 
pine Membracidae. It is very strange that it should have taken eight 
years of collecting to produce this one specimen. It only indicates that 
of the great fauna of the high forests we yet know but little. 

It is certainly a remarkable insect and the specific name was 
naturally suggested. 

Genus MESQOENTBJJS novum 

Near Cryptaspiclia Stai but differing in having four apical 
cells in the hind wing and in having a high central elevation of 
the pronotum, suggesting the genus Telamona of the subfamily 
Smiliinas. 

Tibiae simple; hind trochanters unarmed; hind wings with 
four apical areas; tegmina with five apical and three discoidal 
areas; scuteilum present but entirely concealed by the prono- 
tum; suprahumeral horns absent; dorsal crest simple, erect, 
without branches or extensions of any kind; posterior process 
heavy, curved, the tip bearing a sharp, narrow, carinate pro- 
jection on the undersurface; head subquadrate; clypeus simple. 

I have never seen a specimen of Meliehar’s genus Monocen- 
trus 1 to which this genus is apparently closely related, but ac- 
cording to the description the insects belonging to Monoeentrus 
have the pronotal crest branched and the posterior process an- 
gular as in Anchon Buckton. 

Hesocentras pyramidatus sp. nov. Plate 1, figs. 8 and 4. 

Very dark brown with golden pubescence; pronotal crest 
arising in a pyramid above the humeral angles, this pyramid fiat- 


1 Wien. ent. Zeit (1905) 297. 
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taned laterally and nearly triangular as seen from a side view; 
no suprahumeral horns; posterior process heavy, curved, cari- 
nate above, tip compressed below into a sharp keel, just reaching 
internal angles of tegmina; tegmina black, punctate, pubescent 
and coriaceous at base, bronze and coriaceous from base as 
far as apical end of posterior process, apical end fuscous hyaline; 
legs and undersurface of body uniform brown. 

Head subquadrangular, broader than long, very dark brown, 
roughly sculptured, finely punctate, sparingly pubescent with 
long golden hairs; base strongly sinuate, raised above ocelli; 
eyes large, brown, prominent ; ocelli small, pearly, inconspicuous, 
farther from each other than from the eyes and situated well 
above a line drawn through centers of eyes ; gense curved, edges 
produced forward in a slight flange; clypeus broad, extending 
for half its length below the lateral margins of the gerne, tip 
semicircular, strongly pilose; antennae slender and black. 

Pronotum very dark brown, covered with dense golden pubes- 
cence, finely punctate, single pronotal crest raised in a laterally 
compressed elevation on median dorsal line, this elevation not 
quite as high as its width at base, nearly triangular, tip rounded 
and blunt, center of crest slightly posterior to humeral angles, 
both front and back margins sloping but front margin more de- 
clivous; humeral angles broad, heavy, blunt; no suprahumeral 
horns; metopidium strongly convex at median line; median 
carina percurrent, only faintly indicated on metopidium but 
very sharp on posterior process,; scutellum present but entirely- 
concealed by pronotum; posterior process heavy, impinging on 
tegmina, curved, blunt, strongly carinate above and extended 
below at tip to form a narrow bladelike keel, tip just reaching 
the internal angles of tegmina. 

Tegmina narrow, pointed; base black, punctate, and coria- 
ceous, this portion extending farther along the costal than the 
internal margin ; the area extending from this black coriaceous 
portion to a point as far caudad as the apex of the posterior 
process is shining dark brown and more or less opaque and ends 
in a rather definite margin ; the apical portion of the tegmina is 
hyaline with the tip slightly tinged with fuscous; veins promi- 
nent and strongly pilose ; free margin beyond veins narrow and 
slightly wrinkled ; five apical and three discoidal areas. 

Undersurface of body entirely brown with dense golden pubes- 
cence which changes to a silvery tinge on the undersurface of 
the abdomen. 

Ue&s pimple, very dark brown, strongly pilose. 
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Length from front of head to tips of tegmina, 7 millimeters ; 
width between humeral angles, 3.3; height from top of head to 
tip of crest, 2.6. 

Type, a female, in Professor Baker’s collection. 

Mindanao, Iligan (Baker) . 

Emphasis giofeosus sp. nov. Plate 1, figs. 5 and 6. 

Near E* obesus Fairm., but differing in the formation of the 
pronotal elevation. 

Very dark purplish brown, irregularly sculptured and coarsely 
punctate; white tomentose pubescence on sides of pronotum 
under suprahumeral horns and on mesothorax; pronotal eleva- 
tion very large, nearly globular; suprahumeral horns short, 
blunt, continuing line of metopidium; posterior process heavy, 
impinging on tegmina ; tegmina bronze translucent except along 
basal costal border which is coriaceous and punctate. 

Head subtriangular, longer than wide, roughly sculptured, 
finely punctate, brown; base sinuate; eyes large, brown; ocelli 
conspicuous, amber-colored, shining, farther from each other 
than from the eyes and situated slightly above a line drawn 
through centers of eyes; a prominent longitudinal ridge just 
inside each ocellus; genas extended strongly cephalad in a 
sinuate flange ; clypeus longer than wide, strongly trilobed, outer 
lobes continuing line of margins of gense, concolorous with the 
rest of the head, finely punctate, sparingly pilose. 

Pronotum extended upward in a large globular swelling above 
the head, dark purplish brown, irregularly sculptured with anas- 
tomosing lines, coarsely punctate with deep irregularly shaped 
punctures; metopidium extremely convex, narrow at base and 
suddenly expanding to form a globe above ; median carina strong- 
ly percurrent from head to extremity of posterior process ; lateral 
angles large, prominent, blunt; suprahumeral horns very heavy, 
thick, wide, blunt, continuing curve of metopidium, extending 
outward and backward and very slightly downward; base of 
pronotum below horns on each side thickly covered with a white 
tomentose patch which extends downward over the mesothorax 
and metathorax behind the eye; posterior process thick and 
heavy, tip broken in type specimen but undoubtedly reaching 
beyond the internal angles of the tegmina on which it impinges. 

Tegmina long, narrow, blunt, bronze-colored, wrinkled, sub- 
translucent or subcoriaceous except at base and basal costal 
area which is punctate, entirely coriaceous and opaque; mar- 
ginal area beyond veins narrow ; five apical and three discoidal 
areas. Hind wings hyaline; four apical areas. 
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Legs and undersurface of body uniform brown; tibiae sub- 
quadrate, pilose; tarsi somewhat lighter in color, pubescent. 

Length from front of head to tips of tegmina, 7 millimeters; 
height of pronotal elevation above head, 5 ; width between tips 
of suprahumeral horns, 5. 

Type, a male, in Professor Baker's collection. 

Mindanao, Dapitan { Baker ) . 

Pyrgonota noditurris sp. nov. Plate 1, fig. 7. 

Entirely luteous, coarsely punctate, very sparingly pubescent ; 
anterior hom long, nearly straight, swollen at tip and strongly 
nodose on posterior margin; posterior process long, sinuate, 
gradually acuminate, extending beyond internal angles of teg- 
mina, toothed on dorsal ridge ; tegmina wrinkled, hyaline, punc- 
tate on basal half; legs strongly foliate; undersurface of body 
entirely luteous. 

Head subquadrate, finely punctate, yellow, tinged with red, 
convex; base bluntly angulate; eyes small, black; ocelli very 
small, white, not conspicuous, about equidistant from each other 
and from the eyes and situated slightly above a line drawn 
through center of eyes; clypeus very large, strongly trilobate, 
extending for more than half its length below anterior margins 
of gense, tip pilose. 

Pronotum luteous, slightly tinged with darker on posterior 
margin of anterior horn; anterior horn extending upward and 
forward, longer than the body, strongly and coarsely punctate, 
two prominent swellings on posterior margin below tip, tip 
swollen, rounded, marked into irregular areas by ridges, sides 
of horn very slightly tricarinate below tip ; metopidium nearly 
straight; humeral angles not prominent; a deep depression be- 
tween eye and humeral angle; posterior process luteous, tinged 
with red at tip, sinuate, strongly toothed on dorsal margin, grad- 
ually acuminate, extending to a point about midway between 
internal angles and tips of tegmina. 

Tegmina luteous hyaline, wrinkled, angular, basal half strongly 
punctate and somewhat coriaceous, tips pointed, venation at 
tips very irregular. Undersurface of body entirely luteous, 
lightly pubescent; legs strongly foliaceous, entirely clay yellow 
except claws which are brown. 

Length from front of head to tips of tegmina, 5.6 millimeters ; 
length of anterior horn from top of head, 6; width between 
humeral angles, 2. 

Type, a female, in Professor Baker's collection. 

: Mindanao, Surigao ( Baker ), 
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Leptobelus elevatus sp. nov. Plate 1, figs. 8 and 9. 

Black, shining, punctate, partly pubescent; pronotal elevation 
very high, branching at top into two long, sharp, lateral horns ; 
posterior process long, slender, decurved, arising well below bases 
of lateral horns and extending beyond internal angles of tegmina ; 
scutellum entirely exposed, much longer than wide, gradually 
acuminate; tegmina bronze hyaline with black punctate base 
and brown veins; undersurface of body dark brown; legs black; 
tarsi flavous. 

Head subquadrangular, wider than long, convex, black, shin- 
ing, faintly longitudinally striate, lightly punctate, base strongly 
convex; eyes large, brown, mottled with flavous; ocelli small, 
pearly, farther from each other than from the eyes and sit- 
uated well above an imaginary line drawn through centers of 
eyes; clypeus smooth, black, shining, fiat, neither pubescent nor 
punctate, more or less trilobed at apex, extending for more 
than half its length below the apical margins of the gense. 

Pronotum black, very coarsely punctate, shining, without 
pubescence in front but lightly pubescent behind, rising in 
a cone-shaped turret above the humeral angles to a height equal 
to its width and then extending upward and slightly forward 
as a roughly cylindrical process from which is given off the 
posterior process at about its middle and two long, sharp, lateral 
horns at its extremity; lateral horns sharp, irregularly quadri- 
carinate, extending almost directly outward, very slightly down- 
ward and with tips bent slightly backward, each horn about 
as long as the maximum width of the metopidium; posterior 
process long, slender, sharp, almost uniform in thickness 
throughout its length, sharply and distinctly quadricarinate, 
very highly elevated above the body and extending to a 
point about one-third the distance from the internal angles 
to the tips of the tegmina; humeral angles small, blunt, not 
prominent; metopidium convex, higher than wide; scutellum 
entirely exposed, longer than wide, gradually acuminate, base 
densely pubescent, the pubescence extending upward' on the 
pronotum to the base of the posterior process, tip very roughly 
punctate and slightly decurved; tegmina smoky hyaline, bases 
narrowly black, coriaceous and punctate, veins brown, tips ex- 
tending beyond end of abdomen. 

Undersurface of body very dark brown, almost black, spar- 
ingly pubescent, with short silvery hairs; legs black, femora 
smooth, tibiae strongly spined, tarsi and claws flavous. 
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Length from front of head to tips of tegmina, 7.6 millimeters ; 
width between humeral angles, 3; height of pronotal process 
from top of head, S.8; distance between tips of lateral horns, 
5.9. 

Type, a female, in Professor Baker's collection. 

Palawan, Puerto Princesa {Baker). 

This species may be distinguished from any previously de- 
scribed species of the genus by the fact that the posterior process 
arises well below the lateral horns. 

Cryptaspidia pilosa sp. nov. Plate 1, fig. 10. 

Near C. impressa Stal but smaller and differs in having the 
metopidium without a keel, the head nearly flat, the tegmina 
without ferruginous fascia and the clypeus only feebly pubes- 
cent. 

Black, shining, punctate, pilose; pronotum strongly convex 
in front, smooth on metopidium, carinate on posterior process; 
posterior process just reaching internal angles of tegmina; teg- 
mina hyaline except at base which is black; veins of tegmina 
strongly pilose ; undersurface of body black ; femora dark brown 
or black ; tibiae and tarsi ferruginous. 

Head much wider than long, nearly rectangular, only feebly 
convex between ocelli, strongly depressed between ocelli and 
eyes, finely punctate, closely pubescent, with short golden hairs, 
base sinuate ; eyes large, prominent, luteous mottled with ferru- 
ginous ; ocelli small, pearly, semitransparent, much farther from 
each other than from the eyes and situated well above an imag- 
inary line drawn through centers of eyes ; clypeus short, nearly 
triangular, apical margin rounded and almost continuing the 
lower margin of the geiue, finely punctate, feebly pubescent, 
with very short hairs. 

Pronotum black, shining, regularly and strongly punctate, 
strongly pilose, with long golden hairs ; metopidium wider than 
high, regularly rounded, not carinate, strongly pilose; lateral 
angles prominent, triangular, blunt, extending farther laterad 
than the outside margins of "the eyes; posterior process short, 
depressed at base, gradually acuminate, tricarinate, strongly 
pilose, slightly deflexed at tip which just reaches internal angles 
of tegmina ; tegmina hyaline, wrinkled, five apical and two dis- 
coidal areas, immaculate except at base which is black, punctate 
and pilose, the black coriaceous area extending for one-third 
the length of the tegmina along the costal margin but less than 
half that distance along the internal margin, this black area also 
being divided by a hyaline line through the center, veins brown, 
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those in center of tegmen being darkest and all strongly pilose, 
with long golden hairs ; hind wings entirely hyaline. 

Undersurface of head and thorax black; undersurface of ab- 
domen dark brown with each abdominal segment margined pos- 
teriorly with a narrow band of sordid white. 

Femora dark brown except at distal ends which are ferrugi- 
nous; tibiae ferruginous and densely pilose, those of the last 
pair of legs bearing small, sharp, black spines ; tarsi ferruginous ; 
claws brown. 

Length from front of head to tips of tegmina, 4 millimeters ; 
width between tips of humeral angles, 2. 

The type specimen, a male, bears Professor Baker's duplicate 
No. 13879. 

Basilan {Baker). 

It should be noted that the insects of the genus Cryptaspidid , 
in addition to being longer-bodied and slenderer than those of 
the genus Gargara to which they are closely allied, differ also in 
having the scutellum entirely concealed. They may be sepa- 
rated from the genus Tricentrus by the lack of suprahumeral 
horns, and from the genus Centrotoscelus by the absence of 
spines on the hind trochanters. The character of the two dis- 
coidal cells, considered by Stal as generic, does not always hold. 




ILLUSTRATIONS 

Plate 1 

Fig. 1. Clonauckenia mirabilis sp. nov., lateral view. 

2. Clonauckenia mirabilis sp. nov., frontal outline. 

3. Mesocentrus pyramidatus sp. nov., lateral view. 

4. Mesocentrus pyramidatus sp. nov., frontal outline. 

5. Empkusis globosus sp. nov-, lateral view. 

6. Emphasis globosus sp. nov., frontal outline. 

7. Pyrgonota noditurris sp. nov., lateral view. 

8. Leptobelus elevatus sp. nov., lateral view. 

9. Leptobelus elevatus sp. nov., frontal outline. 

10. Cryptaspidia pilosa sp. nov,, lateral view. 
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SOME PHILIPPINE WASPS OF THE FAMILY 
CHEYSIDIME 


By S. A. Rohwer 

Honorary Custodian of Hymenoptera, United States National Museum 

In some Philippine Hymenoptera received for identification 
from the Philippine Bureau of Agriculture was a new subspecies 
of Stilbum cyanurum . This new subspecies is described and 
some synonymy indicated in the present paper. In addition to 
this all the specimens of Philippine chrysiclids in the collections 
of the United States National Museum are listed. 

EHampus (Holophris) baker! Mocsary. 

A single female of this species was collected by C. E. Jones 
and is recorded under No. 1708, Bureau of Agriculture, P. L 

Hedychrnm stantoni Ashmead. 

The single male type from Manila, collected by W. A. Stanton. 
Chrysis (Hexaclirysis) comcttii var. igniceps Mocsary. 

A single female under accession No. 1408, Bureau of Agricul- 
ture, P. L, collected by C. E. Jones. 

Stilbum cyanurum var. chrysocephalum Buysson. 

Stilbum splendidum var. chrysocephalum Buysson, Ann. Soc. Ent. 
France 66 (1897) 544. 

Stilbum cyanurum var. flammiceps Mocsary, Philip. Journ. Sci. § D 
8 (1913) 288. 

There is nothing in the original descriptions of these two 
varieties which would indicate that they are different, and 
I believe the above synonymy is correct. 

Stilbum cyanurum subsp. amethystinum Fabricius. 

Uniformly dark blue with purplish reflections. Specimens 
from the following localities: Luzon, Manila (Robert Brown , 
C. V . Piper) ; Bacoor (P. L. Stangl, November) ; San Eafae! 
(A. P. Ashby). 

Stilbum cyanurum subsp. amethystinum variety. 

'Uniformly blue-green except the third segment which is dark 
blue. Specimens from the following localities: Luzon, Manila 
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[W. A. Stanton, M. B. Mitzmain, January 22, 1911) . Panay, 
Culasi ( R . C. McGregor, June, 1918) . Accession Nos. 363, 826, 
Bureau of Agriculture, P. I. 

Stilbum cyamrum subsp. luzonensis subsp. nov. 

Female. — Length, 15 millimeters. Uniformly light green with 
strong coppery reflections ; third tergite dark green ; wings fus- 
cous ; mesoseutum sculptured as in amethystinum; produced por- 
tion of metanotum truncate posteriorly. 

Type locality . — Philippine Islands. 

Type . — Catalogue No. 23738, United States National Museum. 
Described from one female (C. R. Jones) , accession No. 1402, 
Bureau of Agriculture, P. I. 



DESCRIPTION D f UN CANTHYDRUS (COLEOPTERA- 
DYTISCIDiE) NOUVEAU, DES ILES PHILIPPINES 

Par R. Peschet 
Paris , France 

Canthydrus bakeri sp. nov. 

Forme assez convexe en avant, acuminee en arriere. Noir 
brillant, labre roux clair, partie anterieure de la tete ferrugineuse, 
angles anterieurs du pronotum largement, marge laterals etroite- 
ment ferrugineux. Elytres macules d’une tache sublaterale 
rougeatre, petite, situee un pen en arriere du milieu, visiblement 
transverse et de forme un peu irreguliere. 

Ponctuation nulle sur la tete et le prothorax, reduite sur les 
elytres a une serie discale visible a la base, obsolete au sommet oil 
elle est reduite a quelques petits points tres espaces et tres peu 
imprimes ; serie laterale presque nulle, a peine indiquee par 
quelques points superficiels a la base et au milieu de 1’elytre. 

Reticulation tres line, visible seulement sous un fort grossisse- 
ment, simple, a mailles egales, rondes sur la tete, tres legerement 
transverses sur le prothorax, nettement et fortement transverses 
sur les elytres. 

Dessous noir brillant; antennes, palpes, pattes, sommet et 
bords lateraux de Papophyse coxale d’un roux ferrugineux 
rembruni sur les pattes posterieures. 

Longueur: 2.8 a 8 millimetres. 

Types: Luzon, Laguna, Los Banos {Baker), 3 individus. 

Espece extremement voisine, a premiere vue, du Canthydrus 
guttula Aube de Madagascar et d J Afrique tropicale, et confondue 
avec celle-ci par le Dr. M. Rdgimbart- 1 Elle en dilfere par sa 
forme un peu moins convexe, par sa tache elytrale transverse 
(elle est ronde et plus grande chez C. guttula Aube) , et surtout 
par sa reticulation bien caracteristique. Celle-ci, chez C. guttula 
Aube, est formee sur le pronotum de mailles tres fortement 
transverses (plus de quatre fois plus larges que longues) dont les 
bords lateraux, plus imprimes, determinent des lignes longitudi- 
uiales flexueuses bien visibles. Enfin la ponctuation elytrale du 
C. guttula Aube est beaucoup plus imprimee, la serie laterale est 


*Ann. Soe. Ent. France (1889) 247. 
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bien visible, prolongee avec la serie discale jusqu’au sommet, ou 
elles sent entremelees de points epars assez nombreux et bien 
imprimes. 

Ces caracteres, tres constants, permettent de differencier 
nettement ces deux especes. 

Distribution geographique. — Philippines : Los Banos (types) ; 
Nouvelle-Guinee : Eigo; Timor; Causip - (collection M. Regim- 
bart, sous le nom de Canthydrus guttula Aube) ; Laos : Xieng- 
Khouang ; Vientiane ; Son Hat (Vitalis de Salvaza) . 

2 Cette locality de Causip est enigmatique et ne figure sur aucune carte : 
le Dr. M. Regimbart la situe avec doute dans les Philippines ou a Borneo 
(voir Hydrocoptus scapularis Reg.). 



POSITION AND SIZE OF THE KIDNEYS AMONG 
FILIPINOS 1 

By Juan C. Nanagas 

Of the Department of Anatomy. College of Medicine and Surgery , 
University of the Philippines 

THREE TEST FIGURES 

This preliminary report on the study of the position and the 
size of the kidneys among Filipinos is based upon measurements 
of forty-eight cases from the dissection laboratory of the depart- 
ment of anatomy, of which twenty-four were males and twenty- 
four females. 

I am considering in this paper only the position and the meas- 
urements of the organ. The incompleteness of the work is 
principally due to the limitations attendant upon the dissection 
of cadavers and to the lack of facilities for studying the other 
renal conditions in fresh cadavers. 

POSITION OF THE KIDNEYS 

Some textbooks in anatomy and surgery would lead one to 
believe that the kidneys are invariably placed in a fixed position. 
This so-called “normal position, 1 ” however, is in reality an in- 
definite condition. Its determination is beset with serious dif- 
ficulties, for many are the factors which influence the variability 
of its location. Among the principal factors of influence we 
may mention : 

Congenital lax condition or absence of renal fascia or perito- 
neal support (perinephric and paranephric fat) . 

Ptoses of neighboring viscera, or any abnormal position of the 
surrounding organs. 

Pregnancy, intra-abdominal tumors, accumulations of fluid or 
their disappearance, thereby producing laxity and weakness of 
the abdominal wall 

Atonicity of the posterior muscles of the abdomen, especially 
of those concerned with the formation of the renal fossa, occur- 
ring either locally or as part of the general weakness of the body 
musculature. 

1 Read before the Manila Medical Society, October 4, 1920. 
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Elongation of the renal vessels under such accidental condi- 
tions as jars, jolts, etc., caused by jumping, falling, coughing, 
tight lacing, etc., which tend to lengthen those vessels as well 
as to stretch the peritoneum. 

Changes due to different postures assumed by the body and 
to respiratory movements. 

In my determination of the renal position, I have used as 
points of reference the vertebral column for the horizontal 
planes of the renal poles and the mid-dorsal line of the body in 
relation to the vertical planes of the medial and lateral borders. 
I have not considered relations to any great extent because of 
the fact that the material in the hands of the students did not 
offer reliable fixed relations and, moreover, the relatively long 
period of time elapsing between death and embalmment made 
difficult a study of this part of the subject. 

I deplore that more points of reference such as the iliac crest, 
ribs, umbilicus, etc., are not considered in this paper. To have 
considered these would have necessitated delays in the dissection 
work, which could not very well be afforded. 

I was able to collect data relative to the levels of the renal poles 
in thirty-four cases, eighteen males and sixteen females. 

In general I found the relative levels of the kidneys as follows : 



Catos. 

Pox* cent. 

Right kidney lower than left 

27 

79.4 

Rigdit Indney higher than left _ . .... . 

4 

11.7 

Right and left kidnevs at level J 

3 

8.8 




My detailed findings are recorded in Table 1 and illustrated 
by fig. 1, the latter adapted from Eauber-Kopsch, (4) from which 
we deduced the following : 

UPPER POLES OF THE KIDNEYS 

The upper right pole in males occupied a level varying from 
the upper third of the second lumbar vertebra to the middle 
of the eleventh dorsal, while that of the female was found from 
the disk between the first and second lumbar vertebra to the 
disk between the eleventh and twelfth dorsal. 

In the left side in males the kidney varied in level from the 
disk between the first and second lumbar vertebra and the 
upper third of the eleventh dorsal, and in females it was found 
between the middle of the first lumbar vertebra and the lower 
third of the eleventh thoracic. 
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Table 1 . — Vertebral levels of the two kidneys in the two sexes. 

POSITION OF THE UPPPE& POLE. 


Vertebral level. 

Right kidney. 

Left kidney. 

Male. 

Female. 

Male. 

1 

Female. [ 

Cases. 

Per cent. 

Cases. 

Per cent. 

Cases. 

Per cent. 

Cases. 

Per cent. : 

XI 

3 

16.6 

0 

0.0 

3 

16. G 

1 

6.2 

XI and XII 

1 

5.5 

1 

6.2 

6 

33.3 

4 

i3.o ; 

XII 

11 

61.0 

7 

43.7 

6 

33.3 

6 

37.5 ! 

XII and I 

1 

5.5 

2 

12.5 

2 

11.1 

3 

18.7 ! 

I 

1 

5.5 

5 

31.2 

0 

0.0 

2 

12.5 | 

I and II 

0 

0.0 

1 

6.2 

1 

5.5 

0 

0.0 

II 

1 

5.5 

0 

0.0 

0 

0.0 

o 

0.0 

t_ 

I POSITION OF THE LOWER POLE. 

i . __ 


Right kidney. 

Left kidney. 

Vertebral level. 

Male. 

Female. 

Male. 

Female. 


Cases. 

Per cent. 

Cases. 

Per cent. 

Cases. 

Per cent. 

Cases. 

Per cent. 

II 

1 

5.5 

1 

6.2 

1 

5.5 

1 

6.2 

II and III 

0 

0.0 

0 

0.0 

4 

22.2 

1 

6.2 

III.. 

9 

50.0 

7 

43.7 

9 

50.0 

8 

50.0 

III and IV 

4 

22.2 

5 

31.2 

2 

11.1 

2 

12.5 

IV 

1 

5.5 

1 

6.2 

2 

11.1 

2 

12.5 

IV and V 

2 

11.1 

0 

0.0 

K 0 

0.0 

2 

12.5 

V 

1 

5.5 

2 

32.5 

0 

0.0 

0 

0.0 


In 61 per cent of the male cases I found the right upper 
pole at the level of the twelfth dorsal vertebra, and in 83.8 per 
cent the left upper pole was either at the level of the twelfth 
thoracic vertebra or at the disk just above it. In both sides 
the next frequent levels were higher. 

In 48.7 per cent of the female cases the right upper pole 
was found at the level of the twelfth dorsal vertebra, and in 
37.5 per cent the left; in the other cases they were below these 
points. 

It will be seen, therefore, that the upper poles in the two 
sides reached a higher level in males than in females by half 
of one vertebra. 

LOWER POLES OF THE KIDNEYS 

The right renal pole in males was found in varying levels 
from the middle of the fifth lumbar vertebra to the middle 
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Male IS cases 


Female 16 cases 


Eight Left Right Left 



Fig. 1. Varying positions of the kidneys in the two sexes in Filipinos; thirty-four eases. 

of the second, while iir females it was between the middle of 
the fifth and the lower third of the second lumbar. 

The highest level, therefore, reached in males was higher than 
in females by one-third of one vertebra, but the lowest level 
was the same in both sexes. 

The left lower pole in males was between the lower third 
of the fourth lumbar vertebra and the lower third of the second ; 
in females, between the disk of the fourth and fifth, lumbar 
vertebrae and the middle of the second. The highest female 
level was one-third of one vertebra higher than that of" the 
males, while the lowest female level was lower than that of 
the males by the same extent. 

In terms of percentage, I found that the lower pole was at 
the level of the second lumbar vertebra in 50 per cent of the 
males, and in 43.7 to 50 per cent of the females, the tendency 
being downward in females and in the right side of males, and 
upward in the left side of the males. 

Piersol(3) states that the kidneys ordinarily are found oppo- 
site the twelfth dorsal and the upper two lumbar vertebrae; 
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I found them opposite the twelfth and extending to the body 
of the third lumbar. This agrees with Addison's (i) findings. 
I agree with Pier sol's (3) statement that the axial level of the 
two organs is subject to considerable variation, differing even 
in the two sides of the same individual. 

All authors consulted claimed that the right kidney was lower 
than the left in both sexes. This I have been able to confirm in 
79.4 per cent of my cases, though 11.7 showed reversed condi- 
tions. 

I further found that the male kidneys were correspondingly 
higher than the female, although in a few cases the iow T est 
level in the female right lower pole was the same as in that 
of the male. 

As to measurements of the borders of the kidneys with rela- 
tion to the mid-dorsal line, I am sorry to be able to record data 
from only six cases; my results are tabulated below. 

Table 2. — Distances of renal borders to mid-dorsal line of abdomen. 


MEDIAL SUPERIOR BORDER FROM MID-DORSAL. 


Mo. 

Male. 

Female. 

Right. 

Left. 

Right. 

Left. 


cm. 

cm. 

cm. 

cm. 

1 ! 

4.0 

3.5 

2.8 

2.0 

2 . 

3.0 

8.2 

3.0 

2.5 

3 __ 

3.0 

2.0 



4 

3.3 

3.3 



Average 

3.3 

3.0 

2.9 

2.2 

LATERAL INFERIOR BORDER FROM MID-DORSAL. 1 


Male. 

Female. 

No. 






Right. 

Left. 

Right. 

Left. 


cm. 

cm. 

cm. 

em. 

1 

8.2 

8.5 

7.2 

6.2 

2 — 

8.5 

8.5 

9.3 

8.1 

3 _ 

10.0 

9.3 



Average. 

| 8.9 

S.8 

8.2 

7.1 


We can deduce two general conclusions from the above table: 

1. That, regardless of sex, the right kidney is found further 
from the median plane than the left. 

2. That, in corresponding sides, it is found further from the 
median line in males than in females. 

Such findings are in accord with those of Cunningham, ( 2 ) 
and others. 
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DIMENSIONS OF THE KIDNEYS 

I have records of forty-eight cases, twenty-four males and 
twenty-four females. My results are shown in Table 3 and 
figs. 2 and 3* 

TABLE 3 .-—-Dimensions of the kidneys at different ayes in the two sexes, 
[Dimensions are given in centimeter;;.] 

MALE. 


Age. 

Cases. 

Length. 

Right. 

Width. 

Thick- 

ness. 

Length. 

Lett. 

Width. 

5.96 

5.74 

4. 95 

4.60 

Thick- 

ness. 

4.10 

3.30 

3.50 

3.50 

Tears. 

20 to 30 - 

30 to 40 

40 to 50 

60 to 60 - 

60 to 70 

6 

9 

3 

3 

9.76 

9.88 

9.36 

9.23 

fi. 07 

5. 60 

6. 90 

4.90 

8. 92 

8. 50 

3.50 

3. 50 

10. 13 

10.87 

9.56 

9.60 

70 to 80 

80 and over 

General average 

2 

1 

24 

8.50 

8.00 

7.82 

4.6 

5.00 

4.56 

4. 60 

2.00 

2.99 

10.25 

8.00 

8.84 

5.15 

4.20 

4,80 

4.40 

8.00 

3.11 

FEMALE. 

- 

Age. 

Cases, 

Right. 

Left. 

. 

Length. 

Width. 

Thick- 

ness. 

Length. 

•> 

Width. 

Thick- 

ness. 

Years. 

20 to 30..— 

30 to 40 

40 to 60 

60 to 60 

60 to 70 

70 to 80 

80 and over „ 

General average 

5 

1 

4 

2 

2 

3 

7 

24 

10.12 

9.80 

9.40 

10.00 

8. 65 

7.63 

8.50 

9.16 

6.26 

4.50 

5.20 

6.00 

4.25 

4.43 

4.45 

4.73 

4. SO 

3.40 

3.10 

4. 20 

3.05 

3.60 

3.50 

3.59 

10.60 

10.20 

10.05 

9.00 

8. 70 

7.70 

9.05 

9.81 

5.14 

4.80 

4.67 

6.50 

4.50 

4.80 

4.71 

5.02 

4.42 

3.80 

3.00 

4.50 

2.95 

8.46 

3. 00 

3.62 

MALE AND FEMALE. 





Right. 

Loft. 

Age, 

Cases. 

Length. 

Width. 

Thick- 

ness. 

Length. 

Width. 

Thick- 

ness. 

Years . 

20 to SO 

30 to 40 

40 to 60 

60 to 60. 

60 to 70 

70 to 80 

80 and over 

General: average 

11 

10 

7 

6 

2 

6 

8 

48 

9.93 

9.84 

9.38 

9.76 

8.66 

8.06 

8.25 

9.32 

5.64 

5.00 

5.67 

4.93 

4.26 

4. 51 

' 4.72 

4.95 

4.11 

3.45 

3.30 

3.85 

3.05 

4.05 

2.75 

3.47 

10.82 

10.80 

9.80’ 

9.30 

8.70 

' 8.97 
8.62 
9:49 

6.55 

5.10 

4.81 

5.50 

4.50 

4.97 

4.45 

4.98 

4.26 

3,80 

3.20 

4.00 

2.95 

3.92" 

3.00 

3.66 




From the above we find that in general the left kidney is 
larger than the right, exceeding it by 0.37 centimeter in length, 
0.03 centimeter in width, and 0.19 centimeter in thickness. 
Piersol(3) bears out my findings with reference to the larger 
size of the Mt kidney. 

The female kidneys were decidedly larger than those of the 
m§les, taken in general or by corresponding sides. 

In relation to different ages, I found a gradual increase in 
size, which in males attained its maximum at the age of 30 to 
40 years, a gradual decline being noted with advancing age. 
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Left kidney. *^ rht kidney. 

Ages. 


30 4-0 50 60 70 80 90 30 40 50 SO 70 80 90 



Fig. 8. Dimensions of the kidneys of males in relation to age. 


In females there is also an increase in size up to the age of 
30 and a very slow diminution up to the age of 80, with a 
secondary increase beyond that time. 

SUMMARY 

Briefly, my findings may be summarized as follows : 

1. The kidneys were in general at higher levels in males than 
in females. 

2. The variability of the horizontal planes of both kidneys 
was greater in males than in females. 
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3. The upper pole of both male kidneys was generally found 
at the lower half of the twelfth dorsal vertebra, and in the 
case of the left often at the level of the disk above it, with a 
tendency in both sides to be higher, 'In females it is also found 
at the level of the twelfth dorsal vertebra, though apparently 
not so frequently as in males, with a tendency to occupy low T er 
levels. 

4. The right kidney is found farther from the median line 
of the back than the left, regardless of sex, and in correspond- 
ing sides it is found farther from that point in males than in 
females. 

5. In general the left kidney is larger than the right. 

6. The female kidneys, considered either in general or by 
corresponding sides, were larger than those in the males. 

7. There is a gradual increase in size of both kidneys with age, 
up to a certain maximum, attained in males between 30 and 40 
years, and in females up to the age of 30 with a gradual decline 
thereafter. 

I wish to thank Dr. Arturo Garcia for helpful suggestions in 
the preparation of this paper. 
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LENGTH AND POSITION OF THE VERMIFORM 
APPENDIX IN FILIPINOS 1 


By Arturo Garcia and Juan Solloza 

Of the Department of Anatomy , College of Medicine and Surgery, 
University of the Philippines 

ONE TEXT FIGURE 

The present paper covers a short preliminary anatomical 
survey of the vermiform appendix in Filipinos and is intended 
to he followed by a, more comprehensive study. While the work 
may be devoid of clinical interest and importance, yet it is felt 
that, from the anatomical point of view at least, it may initiate 
a series of investigations on the anatomy of the other organs 
which may establish some fixed Filipino standards. 

We are here considering only the length and the position of 
the appendix. Our series includes some three hundred forty 
cases, the majority of which were autopsied in the department 
of pathology, which naturally limited the scope of our work. 
Some of our measurements were taken by Dr. Juan C. Nahagas, 
of the department of anatomy, and in a few T cases by ourselves. 
In the latter instances, we have invariably measured the appen- 
dix in situ, following uniformly the same technic in every case. 
The position of the appendix was first studied while in the 
body, and, after dissecting away the mesoappendix, we measured 
the organ stretched in a straight line on a flat surface. 

The distribution of our cases is as follows: 


Table 1 . — Distribution of the cases. 


Age. 

Females. 

Males. 

Total. 

CHILDREN. 





85 

54 


Under 1 year 

34 

26 


Between 1 and 14 years 

26 

11 

236 

ADULTS. 





12 

9 


Between 20 and SO years 

19 ' 

12 


Between 30 and 40 years 

13 

9 


Between 40 and 50 years 

11 

1 


Between 50 and 60 years 

3 

3 


Between 60 and 70 years 

6 

2 


Between 70 and 80 yearB 

1 

3 

104 


1 Read before the Manila Medical Society, October 4, 1920. 
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LENGTH OF THE APPENDIX 

Notwithstanding the fact that Berry, (l) in Ms detailed survey 
of one hundred cases, claimed that the length of the vermiform 
appendix is not so variable nor so long as textbooks would lead 
one to believe, yet the review of the literature on the subject 
has convinced us that the range of variation of this measure- 
ment is indeed great. Tables 2 and 3 give an idea of such 
variation : 


Table 2. — Showing ext, rentes and combined general average in length of 

appendix , 


Authors. 

Cases. 

Extremes of 
length. 

Combined 

average. 

Pierfinlf21) - 


cm, 

1.0- 24 

2.0- 25 

1.5-19 

3.1- 13.3 

cm. 

8.4 

8.0-10.0 

8.44 

8.3 

Jackson and Morris (12) 


Fawcett and Blachford (6) 

350 

100 

Berry (1) 



Table 3 . — Showing combined general average length of appendix in 
children and adults. 


Authors. 

Cases, 

Combine 

i 

Adults. 

tl average 
n. — 

Children. 



cm. 

cm. 

Valentin (35) * 


O') 

4 



3-16 




5. 4-8. 1 




5-8 




l> 8. (5 

6.6 



«6.6 



420 

7.4 



100 



Clado(S) 


8 


Ribbert(23) 

400 

8.3 


Berry(l) 

100 

8.3 


Fawcett and Blachford (6) ... , _ 

850 

8.4 


Sprenfi f cl(29) ... __ r _, 

93 

8.5 


Sudsnkifao) _ .. _ , 

500 

8,6 


Kelynack(14) 


9.0 


Struthers(31) 


9.0 


Bryant(2) ' 


9.0 


Smith(27) _ 


9.0 


Fovrler (10) 


9.0 


Raasohoff(22) 1 _ - __ 


10.2 


TreveB(33) . _ _ 


10.2 


FerguBon(7) _ 


11.4 







: * Newly born. 


b Adults up to 49 years, 


’ c Adults up to 88 years. 
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Our three hundred forty cases showed extremes of length to 
be 2 centimeters and 20, the combined average being 8.5. 

Regarding the general average of the appendicial length, we 
found that different authors obtained different results. We 
give below another table setting forth these facts: 

In our three hundred forty cases the combined average length 
in adults was 8.5 centimeters. 

From Table 3 we can deduce that the average length, as 
measured by different authors, is a variable factor. We might 
perhaps account for this variability by differences in technic and 
the probable fact that the point of commencement of the ap- 
pendix is not uniformly determined by the different investi- 
gators. Following the procedure of Berry, (l) averaging the 
different general averages in order to minimize the coefficient of 
error, we have found the combined average of all to be from 
7.7 to 8.6 centimeters. 

The shortest appendix on. record is reported by Fawcett and 
Blachford,(6) to be 1.5 centimeters. Unusually long appendices 
were reported up to the present as follows : 


Sonneberg(28) 

25 

Lafarelle(16) 

23 

Luschka (18) 

23 

Ribbert(23) 

21 


In our series, the shortest was 2 centimeters and the longest 20. 

Textbooks as a rule state the average length of the appendix 
without any reference to age or sex relation. Berry and No- 
wicki claimed to have obtained definite variations in these rela- 
tions. On the other hand, Fawcett and Blachford(S) conclude 
that, while there may be a definite relation between the length 
and the sex, the relation to age is not very conclusive. Tables 
4 and 5 illustrate these points. 

While no sweeping conclusion can be drawn from these 
tables, yet we agree with Nowicki(20) that there is a gradual, 
steady growth in the length of the appendix up to a certain age, 
which in his cases happened to be between 2.0 and 40 years (in 
ours between 20 and 50), from which time a gradual decline 
is noted until, at the age of 80 or over, he found the difference 
or loss to be about 1 inch, while our combined average was 4.4 
centimeters less than our longest average. 

The general statement frequently made that the appendix is 
longer in the young than in the aged appears to find confirma- 
tion in our findings as well as in' those of the authors quoted in 
tables 4 and 5. 
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Table 4. — Relation of length of appendix to age. 


Age. 


Birth to 10 years . 

10 to 20 years 

20 to 30 years 

30 to 40 years 

40 to 50 years 

60 to 60 years 

60 to 70 years 

70 to SO years 

80 to 90 years 

90 to 100 years 


Fawcett and 
Blachford. (6) 


Cases. 


Aver- 

age 

length. 


8.0 

7.7 
9.06 
8.5 
8. 66 
8.62 
7.48 

8.8 
7.3 



' 





Nowicki.(20) 

Berry, (l) 

Our casus. 


Aver- 


Aver- 


Aver- 

Cases. 

age 

Cases. 

ago 

Cases. 

ago 


length. 


length. 


length. 


cm.. 


nn. 


cm. 


~ O 

IK 





7.2 

1 

11.5 

29 

8.1 


8.4 

S 

8.8 

81 

8. G 


8.8 

19 

8.9 

22 

8. G 


S.7 

15 

8.3 

12 

9. 6 


8.0 

18 

8.3 

6 

8.0 


7.7 

5 

8.0 

8 

8.2 


| 6.9 

6 

7.6 

3 

5.2 


6.3 






6.0 








i 1 f 


Table 5. — Showing relatiomhip of the length of appendix to age and sex. 


Age. 

Fawcett and 
Blachford. (6) 

• Nowicki.(20) 

Our cases. 

Male. 

Female. 

Male. 

Female. 

Male. 

Female. 

O 

6 

aS 

u 

> 

< 

Cases. 

Average. 

Cases. 

Average. 

Cases. 

Average. 

Cases. 

Average. 

Cases. 

p 

I 

g> 

< 



cm. 


cm. 


cm. 


cm. 


cm. 


cm. 

Stillbirths 






a s 







Under 1 year rt 






5 0 





26 


1 to 10 years 






7 0 







10 to 20 years 

5 

9.2 

4 

6J5 


8 8 



17 




20 to 30 years 

13 

S. 92 

18 

G.8 


9 6 




;y 

T2 


30 to 40 years 

43 

8.95 

22 

9.2 


9 5 







40 to 50 years ... 

40 

8.96 

26 

7.9 


8 fi 







50 to 60 years 

32 

9.1 

27 

8.1 


8.4 


7.1 

8 

10.1 

8 

6.0 

60 to 70 yearB 

30 

, 9.4 

2S 

7.7 


7 7 



6 

8 4 

9 


70 to 80 yearB 

24 

7.8 

25 

7.1 


5.5 


6.6 

1 

6.0 

2 

7 5 

4.8 

80 to 90 years 

8 

8.4 

2 

10.3 


( b ) 







90 to 100 years 

, 2' 

7.0 

1 

8.0 


6.0 


6.0 



















a YaUe4 5 s6 > as cited by Scammon (26) in an analysis of 100 cases of infants from birth 
to 1 year gives the length of the appendix from 2.5 to 1S.0 centimeters with an average 
of 4.6. 


b Over 80 years. 

As to the relation between sexes the majority of the authors 
seem to agree that, in general, the appendix of the male is longer 
than that of the female. 

In our cases the male appendix averaged 9.10 centimeters and 
the, female, 7.30. 
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Male 

average. 

Female 

average. 

"JFnwf.of.f. nnr? Tiljif’hfnrfl (fi) _ _ „ 

cm. 

I 8.SS 

cm. 

7 . 87 

Wnwirlf i (2fl) ... ... _. _ 

7. '10 

7.20 

"Rprrvfl'i 

1 8. GO 

1 | 

8.00 



by Kelynack(l4) is so small that it may he ascribed to an error 
of procedure. The difference in our figures appears larger than 
that of other investigators, and we believe this to be due to the 
personal equation because, as stated in the forepart of this paper, 
our measurements were taken by several persons. 

It is said that the length of the appendix has an important 
bearing upon the functional activity of the organ and that it 
plays a part in the etiology of appendicitis. It is certainly con- 
ceivable that a long appendix is more prone to become adherent 
in any pericsecal inflammatory process or hernial formation than 
a short one. 

POSITION OF THE APPENDIX 

We must realize from the start that the position of the vermi- 
form appendix, even in normal conditions, is exceedingly va- 
riable. The absence of adhesive bands, its great mobility in the 
abdomen, the influence of such factors as the contents of the 
bowel, the pelvis, and various other conditions which affect its 
topography make the task of defining the position of the ap- 
pendix a very difficult and uncertain proposition. 

Kobinson(24) says that the position of the appendix is greatly 
influenced by the following factors : 

Length of the mesoappendix. 

Degree of fullness of the stomach, colon, caecum, etc. 

The size and position of the uterus. 

The sex of the individual. 

Pressure and rigidity of the abdominal wall. 

Presence or absence of adhesions. 

To the above conditions Nowicki(20) further adds the uncer- 
tainty of the point of the cseco-appendicial union. Moreover, the 
conditions in the abdominal cavity of the living are so different 
from those in the dead that Piersol(2i) goes so far as to say: 
“The position after death is, except in certain cases, no guide to 
that during life.” 
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Cunningham (5) and Berry (1) attempt to classify appendicial 
positions into: 

The pelvic position. 

The retrocsecal position. 

The inward position (pointing toward spleen). 

Variable. 

They lay special emphasis upon the futility of assigning any 
percentage of frequency to any one of the positions, but believe 
that they occur in the order given. 

Giannelli,(li) in his topographic study of the vermiform ap- 
pendix in fifty cadavers, classified them as follows : 



Per cent. 

Retroileal 

36.3 

Retroileal-mesenterie 

31.5 

Retrocsecal 

22.7 

Pelvic 

9.0 


Regarding direction he reports : 

Retroileal and pelvic, the appendix is rectilinear. 

Retroileal and retroileal-mesenterie, it either forms an ansa or a figure 
of 8. 

Piersol(2l) claims that, in the majority of cases, the appendix 
is wholly behind the caecum, either below or mesial to it. 

Ferguson, (7) in a record of one hundred twenty-three cases of 
presumably normal appendix, found the organ hanging down- 
ward in eleven cases ; placed mesially in eighteen ; on the right of 
the caecum in nineteen; and behind it in seventy-five. 

Muller (19) says that of all the various positions of the ap- 
pendix, the “positive sub coecal” is the most commonly found. 

Waldeyer(37) regards the pelvic position, or that in which the 
appendix overhangs the brim of the pelvis crossing the iliopsoas 
muscle and common iliac vessels, as the normal and most common 
position. Nowicki (20) agrees with him and claims to have found 
it in one hundred eighty-nine cases out of a series of four hun- 
dred twenty. He believes the downward and the lateral posi- 
tions to be rare, being present in only seventeen cases of his 
series. In forty-five he found the appendix to be retrocsecal ; in 
forty-eight directed upward (forty upward and medially and 
eight upward and laterally) ; in fifty-eight (forty men and eight- 
een women) the appendix was parallel to the ileum up to the 
ileocsecal junction, in which position Jawroski and Lapinski(is) 
believed that it was palpable in 51 per cent of the eight hundred 
cases which they studied. 
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Schoppler(26) and Liertz(l7) consider the antecsecal position 
as very rare. 

We found Turner's (34) classification of the topography of the 
appendix the most varied and complete in details. He gives the 
f ollowing types : 

Appendix lies free in the abdominal cavity . 

Cases. 


Hangs down in the pelvis proper 51 

Lies across the psoas toward the promontorium 20 

Lies free on the musculus iliacus or psoas 6 

Runs parallel to the lateral surface of the colon 2 

Lies in the central abdominal region, under the right part 
of the colon transversum 2 

Lies under the sigmoid flexure in the right iliac region 1 

Total 82 

Appendix lies behind the initial part of the colon ascendens between this 
and the posterior abdominal wall or iliac wall. 

Cases. 

Lies rolled up behind the ileo-cecal junction 4 

Lies behind the caacum bent into the fossa subeseealis 5 

Runs along the posterior or the posteromedial surface of 
the colon upward 6 

Runs the same way but completely extraperitoneal 2 

Same as the next preceding but only partially extra- 
peritoneal 4 

Lies beyond the caecum which has previously turned up 
and backward ? 


From the above different classifications we can deduce that 
the range of positions in which the adult appendix may be 
found is indeed great. If we further consider the pathologic 
immobilizations which may affect it, we can conclude that to 
set a definite position for the appendix is next to impossible. 
There are even cases in which the topographic variability of 
the appendix has gone beyond the confines of the abdominal 
cavity, when it was found included either in inguinal, or 
femoral, or other types of hernial protrusions. 

It seems, however, the consensus of opinion that, among the 
more frequent positions, the “pelvic type" is the most commonly 
encountered and the “antecsecal” the most rare. In children/ 
especially in those of tender age, the difficulties of classifying 
positions become more apparent for the reason that we must 
consider, in addition, the mobility and the descent of the caecum. 

In studying the position of the appendix we were able to 
find topographic records of thirty-five adult cases and of 
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seventy-five children. Seventeen per cent of the adults showed 
adhesions; in children, with the exception of two cases, the 
appendix was lying free in the abdominal cavity. 

Following Turner (34) we divided the positions encountered 
into : 

Appendix found behind the caecum, behind the colon, o ; r behind the ileum. 

Retrocaecal, where the appendix is behind the caecum coiled upon 
itself, or crossing toward the median line or laterally, or lodged 
in the .subesecal fossa. 

Retro colic where the appendix is lying behind the ileum running 
upwards either along the posteromedial or posterolateral bor- 
der of the colon. 

Retroileal, where the appendix is behind the ileocsecal junction 
curled upon itself or winding around the ileum. 

Appendix found below the csecum. 

Subesecal, where the! appendix is found below the caecum in the 
fossa iliaca dextra crossing the iliopsoas muscle either toward the 
promontory or turning laterally toward the iliac spine, or simply 
coiled on itself and pointing downward. 

Pelvic, where the appendix is found overhanging the brim of the 
true pelvis. 

Antecsecal, appendix found in front of the caecum. 

Anteileal, appendix found in front of the ileocsecal junction. 

We found adult cases distributed as follows: 

Retrocsecal, 28 cases (21 males, 7 females), or 80 per cent. 

Retroileal, 3 cases (2 males, 1 female), or 8.5 per cent. 

Subesecal, 2 cases (males), or 5.7 per cent. 

Anteileal, 1 case (male), or 2.8 per cent. 

The cases of children were distributed as follows: 

Subesecal, 31 cases (21 males, 10 females), or 41.3 per cent. 

Retrocaecal, 15 cases (12 males, 3 females), or 20 per cent. 

Ketrocolic, 15 cases (10 males, 5 females), or 20 per cent, 

Retroileal, 12 cases (7 >males, 5 females), or 16 per cent. 

Antecsecal or anteileal, 2 cases (1 male, 1 female), or 2.6 per cem 

Our results in adults seem to agree with those of Gian- 
nelli(^) in that the retrocecal and retroileal positions were most 
frequent, differing, however, in that we found the retrocecal 
position the commonest, while in his series the retroileal was 
most frequently encountered. Piersol(2l) and Ferguson (7) 
also reported similar findings ; but others, among them Waldeyer, 
(37) Nowicki,(20) Turner, (34) Cunningham, (5) and Berry, U) 
have made the statement that the “pelvic position” was the most 
frequently encountered and some of them have even gone so far 
as to claim that this position was “normal.” We have not found 
it in a single case. 

179044 7 
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We can confirm the statement that “antecseeal positions” are 
infrequent. We met it in only 2.8 per cent of our adults and 
in 2,6 per cent of the children. 

The appendix in the children was situated higher in the right 
lumbar region, in front of the kidney and just below the liver. 
The subcfecal position was the common position encountered, 
and the retro positions, came next. The pelvic position was not 
seen. These facts are to be expected because of the progressive 
descent of the csecum and the appendix in childhood. 

While it is rather difficult to draw very definite conclusions 
from the above work, due to its rather incomplete nature, yet 
we can safely deduce the following salient facts : 

1. That the length of the human appendix is very variable 
and does not seem to keep any definite relation to race. 

2. That in Filipinos the length of the appendix bears a defi- 
nite relation to age, being relatively longer in younger than 
in older persons and, furthermore, that it gradually grows in 
length with age, attaining its maximum between the ages of 20 
and 50 years, gradually declining thereafter. 

3. That it is longer in males than in females. 

4. That it is higher in children than in adults and that in 
the former the subcsecal is the commonest position and the 
retrocecal in the latter, the antecsecal being very rare in either. 

5. That the pelvic position considered normal by some authors 
was not even found in this series and must be considered in- 
frequent in Filipinos. 

Our thanks are due to Prof. H. Windsor Wade, of the depart- 
ment of pathology and bacteriology, for courtesies extended in 
turning over to us the records of autopsies of his department, and 
to Dr. Juan C. Nahagas for permitting us to include in this work 
his measurements, of the appendix. 
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PHILIPPINE AND BORNEAN SPECIES OF HOPLIONOTA 
(COLEOPTERA ) 1 

By Frank Spaeth 
Of Vienna, Austria 

Through the kindness of Dr. L. 0. Howard of the Bureau of 
Entomology, United States Department of Agriculture, I have 
received two small collections containing CassididsB, collected 
during recent years in the Philippines, Singapore, Penang, and 
Borneo by Prof. Charles F. Baker. Among the specimens I 
found the new species of Hoplionota described in this paper, 
which bring the number of species of this interesting genus, 
that are known from the Philippines, up to fifteen, of which nine 
have been discovered by Professor Baker. 

Hoplionota dapitana sp. nov. 

Oblong-quadrata, parum convexa, nitida, rufotestacea, discis 
prothoracis elytrorumque laete ferrugineis, elytris biseriatim 
nigro-tuberculatis ; antennae breves clava valde incrassata ; 
crista frontalis oculos sat superans, apice dilatata et subtrun- 
cata; prothorax brevis, transversus, disco laevi, transv'ersim 
biimpresso ibique punctato, lateribus profunde, crebre punc- 
tatis; elytra prothorace parum latiora, lateribus subparallelis, 
disco punctatostriato sinecarinia; protectum' deplanatum, sat ! 
crebre punctatum ; femora antica sat incrassata ; 5.5 x 4.25 mm. 

Mindanao, Dapitan (Baker), ** 

Rechteckig, nicht ganz doppelt so lang als breit, schwach 
gewolbt, gliinzend, unten gelb, oben rotlich-gelb, die Scheiben 
des Halsachildes und der Flugeldecken hell rostrot, welche 
Farbung hinter der Seitendachbriicke auf den inneren Toil 
des Seitendaches verbleichend auslauft ; die Flugeldecken mit 
schwarzen Hockern. 

Kopfschild rechteckig, doppelt so lang als breit, mit lanzett- 
formigem, grubig ausgehohltem Mittelstiick ; die Stirnlinien 
schwach gebogen, an der Fuhlerwurzel zusammenstossend, hier 

w 1 In the present paper the critical notes following the descriptions are 
published in German as written by the author. The title and introduction 
have been translated into English. — Editors. 
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vom Augenrand weit enifernt; die Kopfplatte vor die Augen 
weit vorgezogen und bier erweitert, an der Spitze abgestutzt, 
mit einer kaum merklichen Ausrandung und verwachsener 
Naht. Fiihler hell rotlich, kurz, die Halsschildseiten nicht 
erreichend, mit 4-gliederiger, stark verdickter Keule ; das f iinfte 
und siebente Glied langer als die anderen, das. neunte und zehnte 
mehr als doppelt so dick als lang, 

Halsschild lmrz, mehr als doppelt so breit als lang, mit 
txapezformigem Ausschnitt; die Basis ausserhalb der Basal- 
zahnchen schwach vorgezogen, die Hinterecken stumpf ge- 
rundet, fast schon in der Langsmitte, die Seiten nach vorne 
sehr schrag, schwach gebogen, gesagt; die Scheibe. bis auf die 
punktierten zwei Quereindriieke glatt, die Seiten des Vor- 
daches mit sehr groben, ziemlich dichten Punkten. 

Fliigeldecken wenig breiter als der Halsschild, an der Basis 
abgestutzt, die Seiten bis vor die Mitte sehr schwach erweitert, 
dann fast parallel; die Scheibe sehr flach gewolbt mit bis zum 
Abfall sehr schwach ansteigender, gerader, dann in schnellem 
Bogen abfallender Profillinie ; die Punkte in regelmassigen, 
aher wenig heraustretenden Streifen, wobei Zwischenraume und 
Abstande nicht breiter sind als die Punkte; Rippen fehlen; 
die isolierten Hocker sind schwarz, stark glanzend und 
zuweilen in der Dorsalreihe vier, clavon der Haupthocker 
schmal, messerformig, langer, kaum hoher als die anderen, in 
der Humeralreihe fiinf, hievon die vier vorderen strichel- 
formig mehr minder quergestellt, der letzte Knopffdrmig, 
klein; der vorderste geht von der Basis auf die Schulterbeule, 
der zweite ist langer, schwach S-formig, der dritte an 
der Seitendachbrucke, ein Rest der Pontalleiste, langer als 
die anderen, S-formig, reicht schrag nach hinten gerichtet bis 
iiber die Mitfce in die Scheibe hinein. Seitendach breit, flach 
ausgebreitet, nicht geneigt, grober als die Scheibe, wie das Vor- 
dach punktiert, am Rande mit einem Saume sehr dicht gereihter, 
kleinerer Punkte. Die Schenkel sind besonders an den Vor der- 
beinen verdickt. 

Unter den bisher von den Philippinen beschriebenen Arten hat 
nur die mir unbekannte H. granulosa, Weise 2 von Palawan eine 
ahnliche Skulptur der Fliigeldecken; sie ist aber gerundet und 
ganz anders gefarbt; auch die von den Sunda-Inseln bekannten 
Hoplionoten ohne Rippen haben durchwegs gerundeten Umriss 
und sind oben viel dunkler. 


2 Deutsche ent. Zeitsch. (1915) 511. 
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Im Vergieiche zu taeniata, von der sie sich natiirlich schon 
dorcli die ganz andere Skulptur unterscheidet, ist sie schlanker 
nnd lunger, weniger gewolbt; der Halsschild ist kiirzer, an den 
llintcreeken mehr vorgezogen, die Seiten sind sehrager, das 
Scitondach ist schmSler, die Fiihler sind kiirzer, die Keule 
dicker. 

t lir die freundliche Ueberlassung der Typen dieser nnd der 
folgenden Arten bitte ich Herrn Professor Charles F. Baker auch 
noch an dieser Stelle meinen Dank entgegenzunehmen. 

Hoplionota liedysma sp. nov. 

Quadrata, parum convexa, nitida, rufotestacea, supra flavo- 
testaeea, discis prothoracis elytrorumque saturat-iorbus, luridis, 
tuberculo principali et apicali vittaque indeterminata longitu- 
dinal! hiscoiuneta piceis ; protect© pone medium vitta lata trans- 
versa ferruginea; crista frontalis oculas sat superans, apice 
acuminata, apice incisa, incisione basi emarginata; prothorax 
transversus, angulis posticis baud porrectis rectangulis, disco 
laevi, transversim biimpresso, ibique punctulatus, lateribus pro- 
fun.de, minus crebre punctatis; elytra punctatostriata, carina 
dorsalx, pontali suturali, apicali et terminali tuberculis parvis; 
f usca externa, interna et costa humerali subobsoletis ; protectum 
latum, deplanatum, minus crebre punctatum, limbatum; 6.5 x 
5.5. 

LUZON, Mount Banahao {Baker), 

Eiforming, annahernd rechteck ig, um die Halfte langer als 
breit, an den Seiten wenig erweitert, mit der grossten Breite 
in der Mitte der Fliigeldecken ; massig gowolbt, stark glanzend, 
rotlich gelb, die Scheiben des Halsschildes und der Fliigel- 
decken gesattigt braungelb, der Haupt- und der Apikalhocker, 
die Pontal-, Sutural- und Apikalleiste, sowie ein breiter, unbe- 
stimmter Langswisch aussen auf der Scheibe pechbraim, eine 
breite Querbinde hinter der Mitte des Seitendaches rostrot. 

Kopfschild mehr als doppelt so lang als breit, mit lanzett- 
forxnigem, an der Basis gegabelten, undeutlich langsgekieltem 
Mitteleindruck. Kopfplatte vor die Augen massig vorgezogen, 
zugespitzt, mit einem tiefen, innen erweiterfcem Emschnitt 
Fiihler bei dem einzigen, ubersendeten Stiicke stark beschadigt. 
Halsschild quer, mehr als doppelt so breit als lang, an der Basis 
aussen wenig vorgezogen, mit scharf rechtwinkligen Hinterecken 
nnd zu Anfang fast paralleled dann stark gernndeten Seiten; 
die glatte Scheibe hat zwei Quereindriicke, deren vorderer 
schmaler, feiner punktiert und in der Mitte unterbrochen ist; 
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die Punkte auf dem Vordache sind grob, massig dicht. Die 
Fliigeldecken sind an der Basis kaum breiter als der Halssehild, 
haben rechtwinklige Schulterecken und schwach gerundete Sei« 
ten; die Punktstreifen auf der Scheibe sind grob, fast regel- 
massig; der Dorsalkiel ist nirgends unterbrochen, aber vor und 
nach dem Postbasalhocker sehr schwach; seine vier Hocker 
sind in die Lange gezogen, niedrig, nur der Haupthocker hoher, 
stumpf, vierkielig; der Humeraikiel ist vorne erloschen, vor der 
Pontaileiste sehr schwach, geradlinig; die Pontalleiste setzt als 
Suturalleiste bis nahe an die Naht fort; ebenso beginnt die 
Apikalleiste noch innerhalb des Apikalhockers, sendet von der 
Marginalhbckerstelle, die nicht hoher ist als die umgehenden 
Kiele, die costa ultima, dann die costa terminalis zum Seiten- 
dache, wahrend furca interna und externa nur rudimentar sind. 
Das Seitendach ist fach ausgebreitet, breit, auch hinten nur 
wenig verschmalert, ziemlich zerstreut und nur massig grob 
(feiner als das Vordach des Halsschildes) punktiert, auf der 
rostroten Querbinde quergefaltelt, aussen mit einer schwach 
erhabenen, durch eine nicht dichte Punktreihe abgesetzten Rand- 
leiste. 

Hoplionota hedysma ist in Grosse und Korperform der H. mo - 
desta Wag. und sexnotata Weise ahnlich, hat mit der ersteren die 
Bilding des Kopfschildes, mit der letzteren die des Halsschildes 
gemeinsam; von modesta ist sie durch andere Farbung und 
Zeichnung, nach vorne weniger rasch verengte Seiten des 
Seitendaches, weniger entwickelten Basal- und Postbasalhocker, 
nicht so stark einwarts gestellten Apikalhocker, den Ansatz der 
furca interna, von sexnotata, abgesehen von der ganz anderen 
Zeichnung, dadurch verschieden dass bei der letzteren Apikal- 
kiel und Apikalhocker vollstandig fehlen und nur eine isolierte 
Gabel, bestehend aus Ansatzen der furca interna und externa 
mit einem gemeinsamen Stiele, iibrig geblieben ist. 

Hoplionota benguetina sp. nov. 

Obquadrangularis, parum convexa, nitida, flavotestacea, siipra 
fuscobrunnea, prothorace apice utrinque protecto que albido- 
fiavis, hoc ramis duobus latis piceofuscis ; antennae minus breves, 
clava crassa; crista frontalis oculos valde superans, antice ro- 
tundata, dentibus duobus minimis instructa; prothorax brevis, 
transversus lateribus oblique rotundatis, disco laevi transversim 
biimpresso; ibique punctato, lateribus prof unde punctatis; elytra 
prothorace parum latiora, moxpone humeras breviter ampHata 
ibique latissima, turn oblique angustata, apice subtruncata, disco 
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striatopunctato, carina dorsali, pantali, suturali, apicali et hu- 
merali, hac basi obsoleta, turn furca interna et externa abbre- 
viate, tuberculis parvis, principali parum altiore; protectum 
sat latum in macula albida media sublaeve ; 4.7 x 4.2 mm. 

Luzon, Benguet, Baguio (Baker), 

Verkehrt-trapezformig mit der grossten Breite bald hinter 
den Schultern, von hier nach vorne schnell, nach hinten schwach 
und allmalig, fast geradlinig verengt, am Ende fast abgestutzt ; 
massig gewolbt, glanzend; gelb, Kopf und Fuhler rotlichgelb, 

' oben hell pechbraun, auf dem Vordache und dem Seitendache 
dunkler; der Umkreis der Vorderecken des Halsschildes und 
der Basalsaum zunaehst den Basalzahnchen weisslichgelb ; auf 
den Fliigeldecken eine Makel aussen vor den Schulterbeulen und 
die Dorsalrippe in der Vertiefung zwischen Haupt- und Apikal- 
hocker gelbliehrot, das Seitendach weissgelb mit je zwei 
dunkleren Randasten als die Scheibe. 

Kopfschild schmal, um die Halfte langer als breit, mit lanzett- 
formigem, durch konvergierende Stirnlinien begrenzten Mit- 
telstuck. Die Fuhler iiberragen wenig die Halsschildecken, 
ihre Basalglieder sind ziemlich gestreckt, einschliesslich des 
siebenten Gliedes glanzend ; die vier Endglieder bilden eine stark 
verdickte, dieht behaarte Keule, deren innere Glieder (neunte und 
zehnte) doppelt so breit als lang sind. Halsschild quer, doppelt 
so breit als lang, an den Seiten viel kiirzer als in der Mitte, die 
Basis ausserhalb der Basalzahnchen vorgezogen, die Ecken 
daher in einer fast die Langsmitte schneidenden Querlinie, recht- 
winklig, die Seiten vor ihnen in sehr schwachem Bogen schrag 
zu den Vorderecken gerundet, die Scheibe bis auf zwei Quer- 
eindriicke, von denen der vordere fein, der riickwartige grob 
punktiert ist, glatt, das Vordach mit den gewohnlichen, tiefen 
Grubenpunkten. 

Auf den Fltigeldecken verlauft der Dorsalkiel von der Basis 
bis zur Spitze ohne tjnterbrechung ; von seinen vier Hockern ist 
der Postbasal sehr Mein, der Basal und Apikal sind niedrig, 
stumpf, in die Lange gezogen, der Haupthocker ist nur wenig 
hdher, so hoch wie bei rufa Wag., vierkielig; der Humeralkiel 
fehlt hinter der Basis, ist anfangs bogenformig nach innen gezo- 
gen, sehr niedrig, und erlischt am Fontalkiel ; dieser quer, nicht 
nach hinten gezogen, steigt zum Haupthocker an und setzt sich 
als Sutural bis zur Naht fort; der Apikalkiel beginnt innen vom 
Dorsalkiel, ohne jedoeh die Naht zu erreichen, bildet einen sehr 
kleinen Apikalhocker und hat kurze Ansatze der costa termina- 
lis, furca externa und interna. Die Punktstreifen der Scheibe 
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sind massig grob, kaum deutlich gereiht. Das Seitendach 1st 
flach, wenig breit, innen an der Seitendachbriicke auf der hellen 
durchscheinenden Make! glatt, vorne mid am Rande punktiert, 
hinten Innen quergefaltet mit zwei Punkten in jeder Falte. 

Hoplionota benguetma stelit am nachsten der indischen lenta 
m., der sie auch in der Zeichnung ahnlich 1st; abeir bei dieser 
ist die grosste Breite viei weiter rlickwarts, hinter der Mitte 
der Fliigeldecken, sie ist nach vorne mehr als nach hinten 
verengt, an den Seiten mehr gerundet, am Ende viel breiter 
verrundet als vorne, wahrend bei benguetma der umgekehrte 
Fall vorliegt; bei lenta ist ferner der Dorsalkiel zwischen dem 
ersten and zweiten Hocker unterbrochen, die Punktierung der 
Fliigeldecken ist feiner und dichter, die 1‘urca externa fehlt, die 
furca interna und costa terminalis sind scliwacher, der Humeral- 
kiel ist nicht gebogen; iibrigens ist auch die Oberseite weniger 
glanzend, die Brust schwarz, die Fiihlerkeule dunkel. 

Hoplionota modesta Wagener. 

Durch die Erwerbung der Typen von H. modesta, mttata, un~ 
dulata , und bimmosa Wagener konnte ich mir liber diese, mir 
zur Zeit der Verfassung meiner “Studien liber die Gattung Ho- 
plionota” 3 noch unbekannten Arten von den Philippinen Klarheit 
verschaffen. 

Hoplionota modesta ist mit der unrichtigen Vaterlandsangabe 
“Ostindien” beschrieben, wahrend sie auf den Philippinen 
vorkommt, wo sie bisher nur auf Luzon von Herrn Professor C. 
F. Baker bei Los Banos und dem Mount Maquiling gefunden 
wurde. Ich habe dieselbe Art 4 als H. ckapuisi beschrieben und 
zwar jene Form, bei der die Zeichnung aus einer pechbraunen 
Punktmakel am ausseren, riickwartigen Abfall des Haupt- 
hockers und einer braunen Querbinde an der Unterseite des 
Seitendaches besteht, die auf der Oberseite mir heller durch- 
scheint. Bei der typischen modesta fehlt die Makel am Haupt- 
hocker, wahrend nitida Weise,® von Herrn Professor Baker 
ebenfalls auf dem Mount Maquiling gesammelt, anscheinend auf 
ein Stuck derselben Art aufgestellt ist, bei dem auch die Binde des 
Seitendaches fehlt. Hoplionota chapuisi und nitida sind daher 
nur als Aberrationen von modesta zu betrachten. H. modesta ist 
an der stark zugespitzten, vorgezogenen Kopfplatte, die an der 
Spitze einen, hinten erweiterten Einschnitt hat, an der wachs- 

8 Verb, zool-bot. Gesellsch. 'Wien. (1913) 381. 

4 Op. eit, 523. 

8 Deutsche Ent. Zeitschr. (1915) 511. 
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gelben, auf den Scheiben nur wenig gesattigteren Farbung und 
an der Kielbildung leicht zu erkennen ; der Suturalkiel ist stark 
nach vorne, der Apikalhocker nach innen gezogen, die furca in- 
terna vollstandig erloschen, wahrend die iibrigen Fortsatze des 
Apikalkiels, mit Ausnahme der eosta ultima, rudimentar sind. 

Hoplionota undulata Wagener. 

Von der Insel Mindanao ohne naheren Fundort beschrieben; 
von Herrn Professor C. F. Baker bisher nicht eingesendet, also 
wahrscheinlich nocb nicht aufgefunden. 

Hoplionota undalata gleicht im Umriss der H. modesta , dock ist 
sie etwas grosser und verhaltismassig schmaler; die Farbe ist 
gesattigter braungelb; die Umgebung des Basalhdckers und 
zwei aneinander stossende Flecke auf jeder Fliigeldecke riiek- 
warts sind pechbraun, wenig scharf ; der vordere dieser Flecke 
reicht vom Haupthocker und dem vorderen Abfall der Pontal- 
leiste schrag nach hinten bis an das Seitendach, so dass der 
Baum zwischen der Pontalleiste, der furca interna und der Ter- 
minalleiste von ihm ausgefiillt wird; der riickwartige wird 
annahernd von der Apikalleiste, dem Ende des Dorsalkiels und 
der costa ultima begrenzt. Die Kopfplatte ist weit vor die 
Augen vorgezogen, breiter als bei Modesta, vorne weniger zu- 
gespitzt, seichter eingeschnitten. Die Punktierung der Fliigel- 
decken ist viel grober und dichter. die Zwischenraume und 
Abstande sind viel kleiner als die Punkte ; die Kiele sind an den 
Hockersteilen so wenig uberhoht dass man eigentlich, mit Aus- 
nahme des Haupthockers, von Hockern iiberhaupt nicht sprechen 
kann ; der Dorsalkiel ist nur hinter dem Basalhocker kurz unter- 
brochen; der Postbasal ist kaum angedeutet, der Haupthocker 
sehr niedrig, vierkielig ; die Suturalleiste ist zur Naht weniger 
vorgezogen als bei modesta / die Pontalleiste geht aussen bis zum 
vorletzten Zwischenrauxn, wahrend sie bei modesta schon im 
viert-letzten erlischt Der Apikalkiel, die costa ultima, termi- 
nalis, die furca externa und interna sind kraftig, jedoch erreicht 
die letztere nicht den Haupthocker. Das Seitendach ist grob, 
etwas feiner als die Scheibe punktiert, fiach, hinten wenig ver- 
schmalert, schmaler als bei modesta. 

Hoplionota vittata Wagener. 

Nach der Beschreibung des Autors ist die Art schwer zu 
erkennen, da zumeist nur solche Merkmale hervorgehoben wer- 
clen, die mehr minder ausgepragt sich bei alien Hoplionoten fin- 
den und uberdies die Angaben iiber die Farbung und Zeichnung 
einer Richtigstellung bediirfen. Wagener nennt die Makeln auf 



728 


The Philippine Journal of Science 


1921 


den Fliigeldecken dunkel olivengriin, wahrend ieh von dieser 
Farbe bei dem, aus seiner Sammlung stammenden Typus absolut 
nichts finden kann, sondern sie als ziemlich tief pechbraun und 
die Querbinde hinter der Mitte des Seitendaehes als unten 
pechbraun;, oben heller durchscheinend braun bezeichnen mbchte; 
ferner kann man auch nicht, wie es Wagener tut, von einzelnen 
Flecken sprechen, da sie eine durch schmale Stellen zusammen- 
hangende Langsbinde bilden. An der Basis der Fliigeldecken 
beginnt diese sehr breit, indem sie vom ersten bis zum neunten 
Punktstreif reicht und sonach ausser dem letzten Zwischenraum 
nur einen schmalen Nahtsaum freilasst; quer iiber den Dorsalkiel 
hinter dem Basalhocker hinziehend, verengt sie sich auf die 
Breite zwisehen dem fiinften und dem siebenten Punktstreif; 
nun folgt die zweite mit der ersten durch diesen Ast zusam- 
menhangende Makel, die vom Postbasal bis weit iiber die 
Pontalleiste reicht, aussen vom achten Punktstreif, innen vom 
(gelben) Dorsalkiel begrenzt wird und die sich am Haupthocker 
noch iiber ihn zu beiden Seiten der kurzen Suturalleiste f ortsetzt ; 
welter wendet sich die Binde mehr nach aussen, reicht hier bis 
an das Seitendach und hangt mit der dunklen Seitendachbinde 
in deren ganzer Breite zusammen urn durch einen schmalen 
Ast langs der ausseren Partie des Apikalkiels mit der dritten 
Makel (im Sinne Wageners) zusammenzuhangen, die den 
Baum vom inneren Teil des Apikalkiels, einschliesslich seines 
vorderen Absturzes bis vor die Spitze und von der costa ultima 
bis* sur Naht einnimmt. Die Scheibe ist gelblichrot ; von den 
Kielen zeigen diese Grundfarbe nur der Dorsalkiel vor und nach 
dem Haupthocker und die furca interna ; die librige Ober- sowie 
die Unterseite sind heller gelb, die Fuhler rotlieh. 

Die Kiele sind schwach, die Hocker selbst der Haupthocker 
treten kaum dariiber hinaus ; der Dorsalkiel ist nur zwisehen 
dem ersten und zweiten Hocker unterbrochen ; der Humeralkiel 
ist vorne S-formig gebogen, vor der Pontalleiste erloschen ; am 
Apikalkiel sind die costa terminalis vollstandig, die furca externa 
und interna in Ansatzen vorhanden; Pontal- und Apikalleiste 
setzen sich innen uber den Dorsalkiel fort. Die Punktstreifen 
sind grob, regelmassig, grosser als die Zwischenraiime und 
Abstande. 

In der Korperform steht H. vittata unter den asiatischen 
Arten ganz vereinzelt; sie 1st rechteckig, fast doppelt so lang 
als breit, an den Seiten kaum erweitert ; sie erinnert an jentf 
mancher madagassischer Arten, zum Beispiel, gemmata Keug 
und nigridavfe m. ; der Halsschild ist an den Seiten sehr schrag 
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zugerundet, wenig gebogen, daher aussen kiirzer als in der Mitte; 
die Grubenpimkte auf den seiten des Vordaches stehen weit 
zerstrout, die Scheibe ist bis auf die Eindriicke glatt. Der 
Kopfschild hat eine tiefe Grube ; die Kopfpiatte ist vor die Augen 
massig vorgezogen, verrundet zugespitzt und nur schwach 
eingeschnitten. Die Fiihler sind sehr kurz, nur ihr viertes und 
f unites Glled etwas gestreckt, die Keule dick, ihre inneren 
Glieder doppelt so breit als lang, 5.5 x 4.25 mm. (nach Wagener 
5 x 4.5). Der Typus stammt von der Insel Bohol. 

Hoplionota taeniata F. und biramosa Wagener. 

In meinen Studien liber die Gattung Hoplionota 6 habe ich 
die bis dahin ungedeutete Cassida taeniata F. auf die haufigste 
der auf den Philippinen vorkommenden Hoplionota Arten bezo- 
gen und die Beschreibung enstprechend erganzt. Die Type von 
Wagoners H. biramosa die ich seitdem erworben habe, zeigt 
dass sie ein Stuck derselben Art zur Grundlage hat; bei demsei- 
ben ist die Scheibe der Flugeldecken gesattigter braungelb, die 
Hocker, die Pontalleiste und die Aeste des Seitendaches sind 
hell pechbraun, die Seitendachmakel und die Flecken neben der 
Spitze treten durch ihre hellere Farbe lebhafter hervor; ein 
lihnliches Stuck mit noch kraftigeren Farbungskontrasten und 
zur Spitze mehr verengt wurde von Herrn Professor C. F. 
Baker in Baguio, Benguet, gesammelt und mir unter No . 6099 
eingesendet. Von Mr. Whitehea-d wurde die gleiche Form in 
Nord Luzon gesammelt. 

Wahrend sonach biramosa Wag. mit taeniata F. zusammen- 
f allt, muss ich meine seinerzeit 7 ausgesprochene Ansicht, dass 
auch rufa Wag. nur eine Unterform derselben Art ist, abandem. 
Das reichere Material, welches mir jetzt von taeniata und rufa 
vorliegt, zeigt dass hier zwei von einander verschiedene Arten 
vorliegen. Hoplionota taeniata von Luzon und Balabac ist 
eiformig, stets wesentlich langer als breit, mit der grossten 
Breite vor der Mitte der Flugeldecken, an den Seiten fast 
gerade, oft nach hinten starker verengt und dann von schwach 
trapezformigem Umriss; die Hocker der Flugeldecken sind iiber 
die Kiele wenig erhoht, auch der Haupthocker viel breiter als 
hoch, sehr stumpf ; an der Seitendachbrticke ist stets ein glass- 
heller, weisslicher Fleck zwischen den dunkleren Randasten, der 
innen schwacher punktiert, fast glatt ist. Die Halsschildseiten 
fallen zu den Hinterecken schrag ab. Hoplionota rufa Wag. ist 

8 Verh. zool.-bot. Gesellsch. Wien (1913) 496. 

T Op. cit. 497. 
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stets von breiterem, fast gerundetem Korperbau, mit der gross- 
ten Breite welter riickwarts, in oder selbst nach der Mitte der 
Fliigeldecken, an den Seiten mehr gerundet, hinten breiter 
abgerundet ; die Hocker sind durchwegs holier, der Haupthocker 
spitzig, so hoch als breit; die Bildung der Kiele, der Fiihler 
und des Kopfsehildes ist die gleiche ; auf dem Seitendache 
fehien Randaste, an der Seitendachbriicke ist dn heller er 
Innenileck nicht oder kaum erkennbar, diese Stelle nicht 
schwacher punktiert als der iibrige Teil; die H'alssehildseiten 
fallen rechtwinklig zur Basis ab. Die Oberseite ist einfarbig 
rostrot ( ferruginea m.), zu weleher Form auch die mir gehorige 
Type Wageners seiner mfa gehort, oder die Kiele sind dunkler, 
gebraunt (rufa Wag. naeh der Beschreibung) . Letztere Form 
kenne ich ausser aus J’ava besonders von Bogor, wo sie von 
Kannegieter gesammelt wurde und woher auch ein Stuck mit 
ganz pechschwarzen Scheiben des Hajsschildes und der Fliigel- 
decken stammt. Die einfarbige Form ferruginea dagegen liegt 
mir von Java, Sumatra, Mentawei, Malakka, Perak vor und 
wurde von Herrn Professor C. F. Baker auf Penang und 
Singapore gesammelt. 

Als eine durch grosse und breiteres Seitendach ausgezeichnete 
Basse der rufa Wag. ist samwaeensis m. 8 zu betraehten; dagegen 
ist die ebenfalls als Basse der taeniata besehriebene Ii. quadra 
m. 9 aus Nord Borneo eine eigene Art, die sich bei sonst gleicher 
Skulptur der Fliigeldecken von taeniata und rufa durch viel 
kleinere Gestalt, annahernd quadratischen Umriss, kiirzere 
Fiihlerkeule, viel dunklere Farbe der Flugeldeckenscheibe, von 
taeniata liberdies durch hohere Hocker und den Mangel von 
Randasten, von rufa durch waiter vorne gelegene grosste Breite 
und schrag, aber fast gerade nach hinten verengte Seiten miter- 
scheidet. 

Hoplionota calligera sp. nov. 

Subquadrata, parum convexa, sat nitida, fulvotestacea, disco 
elytrorum piceo, prothorace, scutello protecto que fuscis, hoc basi, 
in ponte apiceque maculis laete testaceis, duabus primis callosis ; 
antennae sat longae, clava parum incrassata; crista frontalis 
oculos valde superans, antice dilatata, apice subacuminata ibique 
incisa, incisione basi emarginata; prothorax longitudine duplo 
latior, basi extus haud products; elytra basi subtruncata, angulis 
humeralibus subrectis, lateribus ante medium vix dilatatis, ad 

8 Op. cit. 497. 

9 Stetfc, ent. Zeit. (1915) 269. 
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apicem pa rum attenuates, disco striatopunctato, carina dorsali, 
humerali, pontali, suturaii et apical!, costa terminal! et furcis 
brevibus, tuber culls primo, segundo et cuarto dorsalibus parvis, 
principali (tertio) sat acuto, sed minus alto; protecto sat lato, 
deptmato transversim plicatulo et punctate, tenuiter limbato, 
cnllis laevibus, nitidioribus ; 5x4 mm. 

Borneo, Sandakan ; exemplar No. 11903 a domine professor© 
C. F. Baker detectum, et libcralissime communicatum in collec- 
tion t? mea asservatum est. 

Nahezu quadratisch, wenig gewolbt imd massig glanzend; 
Unterseite, Kopf und Flihler braunlichgeib, Halsschild und 
Schildchen hellbraun, das Seitendach gesattigfcer braun mit 
schmalem, hellerem Saum, die Scheibe der Flugeldecken dunkel 
pechbraun, der Dorsalkiel bis zum Postbasal und die Basis des 
sechsten Punktstreifs braungelb ; auf dem Seitendache sind eine 
kleine Make! an der Basis innen vor der Schulterbeule und eine 
grosser© an der Seitendachbriicke gelb, starker glanzend und 
sehwielig erhaben; ausserdem ist an der Spitze neben der Naht 
jederselts ein heller, durchscheinender, verwaschener, gelber 
Fleck. 

Kopfschild doppelt so lang als breit, mit tiefen, vom Augen- 
rande ziemlich entfernten, konvergierenden Stirnlinien und 
lanzettf drmi gem, vertieften, verloschen gekielten Mittelstiick. 
Stimplatte vor die Augen stark vorgezogen, zuerst erweitert, 
dann zugespitzt, an der Spitze tief eingeschnitten, der Einschnitt 
an seiner Basis ausgerandet. Die Flihler uberragen mit dem 
Elide der Keule die Seiten des Halsschildes ; das vierte und fiinfte 
died sind gestreckt, fast dreimal so lang als dick, das sechste 
und. siehente merklich kiirzer ; die viergliederige Keule ist sehr 
schlank, nur wenig dicker als der Schaft, ihre inneren Glieder 
etwas langer als dick. 

Halsschild stark quer, nicht halb so lang als breit, an der 
Basis aussen wenig vorgezogen, mit rechtwinkligen Hinterecken, 
die Seiten vor diesen zuerst gerade, senkrecht zur Basis, dann 
stark zu den Vorderecken gerundet, ihr Rand grob gesagt, der 
Kopfausschnitt tief, trapezformig ; die Scheibe glatt, vorne mit 
einem bogenformigen, glatten, vor der Basis mit einem dicht, 
runzelig punktierten, geraden Quereindruck, die Seitenflugel 
mit den gewohnlichen, groben Punkten. Flugeldecken an der 
fast abgestutzten Basis massig breiter als der Halsschild, mit 
nicht vorgezogen, rechtwinkligen ' Schulterecken und kaum 
erweiterten, vor der Mitte am breitesten, dann sehr schwach 
verengten Seiten ; die Scheibe mit dichten, engen Punktstreifen. 

179044 8 



732 


The Philippine Journal of Science 


Her Dorsalkie! 1st vollstandig, aber zwischen deni ersten und 
zweiten und zweiten und dritten Rocker sehr niedrig, hinter 
dem Haupthocker hoher; der Basal- und Postbasalhocker sind 
wenig hoch, aber ziemlich spitz, der Apikalhocker stumpfer und 
niedriger; der Haupthocker 1st so hoch als seine Entfernung 
vom Postbasal betragt, spitzig, vierkiclig; der Humerajkiel ist 
schwach gebogen, von der Basis bis zur Pontalleiste ausgebildet, 
diese quer, mit einem kurzen Suturalfortsatz ; die Apikalleiste 
welche noch innerhalb des Dorsalkiels beginnt, ist niedrig, ebenso 
die costa terminalis, die furca externa und interna, welche beide 
abgekiirzt sind. Das Seitendach ist verhaltnismassig breit, flach 
ausgebreitet, mit groben Punkten besetzt, deren Abstande zu 
schwach erhabenen Querfalten zusammenfliessen ; am Aussen- 
rande ein schmaler, feiner punktierter, innen durch ein erhabenes 
Leistchen begrenzter Saum. 

Hoplionota calligera steht in der Verwandtschaft der H. quadra 
m. 10 und der H. weyersi m., die beide ebenfalls auf Borneo 
vorkommen, am nachsten, unterscheidet sich aber durch die vie! 
schlankere, weniger abgesetzte Puhlerkeule, breitere, verhaltnis- 
massig weniger gewolbte Gestalt, viel hoheren und spitzigeren 
Haupthocker, breiteres und flacheres Seitendach, endlich durch 
Farbung und Zeichnung. 


Stett. ent. Zcit. 76 (1915) 269. 
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